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SUMMARY 
Background. Pharyngitis is one of the most common reasons for a consultation in 
primary care. It is also one of the most common reasons for prescribing antibiotics in 
our country, with an estimated prescription rate of more than 60%. However, this 
process is usually viral in origin, since only 15-25% of pharyngeal infections in adults 
are of bacterial origin, and the benefits of antibiotic treatment are marginal.  
Aim. To evaluate the validity of two immunochromotographic rapid antigen detection 
tests (RADT) in patients highly suspected of presenting pharyngitis by group A β-
haemolytic streptococci (GABHS). In addition, the repetition of the RADT in patients 
with a previously negative test was also evaluated, and the association of C-reactive 
protein (CRP) levels with aetiology of pharyngitis was also determined.  
Design. Four prospective observational substudies carried out from January 2007 to 
May 2012.   
Study setting: One urban primary care centre in Tarragona.  
Subjects. Patients aged 14 or older with acute pharyngitis and at least two Centor 
criteria (tonsillar exudates, presence or history of high temperature, tender laterocervical 
nodes and/or absence of cough) were consecutively recruited. The validity of the 
Analyz-Strep A was evaluated in patients aged 18 or more with at least three criteria 
and the association of CRP levels with the infection aetiology was carried out in adults 
with the four criteria. 
Measurements and interventions. All the patients underwent at least a pharyngotonsillar 
swab for microbiological culture, which was sent in Amies medium to the Department 
of Microbiology of the Hospital Joan XXIII. The samples were taken by previously 
trained family doctors by swabbing the tonsils and/or posterior wall of the pharynx, 
without touching the tongue, teeth or gums. In the validation studies another swab was 
taken for the RADT, following the manufacturer’s instructions. Two different devices 
were used in the different substudies: OSOM® Strep A (Genzyme lab) and the Analyz-
Strep A Rapid® test. The CRP rapid test used was the QuickRead/Go device from Orion 
Diagnostica. All these rapid tests were provided by the different manufacturers free of 
charge for these studies. For the statistical analysis, the 2 test was used for the analysis 
of the qualitative variables and the Student-Fisher t test was applied for comparing the 
means. The sensitivity, specificity, the positive predictive value, and the negative 
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predictive value were calculated to assess the validity of the different RADTs. Only P-
values <0.05 were considered to be statistically significant. 
Results. A total of 686 patients were studied. The prevalence of GABHS ranged from 
22% to 24.8% among patients with two or more Centor criteria, with the highest 
percentage observed among patients with the four criteria, ranging from 38.9% to 
49.1%, followed by those with three and two criteria. The prevalence of group C 
streptococcus ranged from 8.8% to 15.8% in the different studies performed. The 
sensitivity of the OSOM Strep A test among patients with at least two Centor criteria 
was 95%, with a specificity of 93%, a positive predictive value of 79.2%, and a negative 
predictive value of 98.5%. These results were 96.4%, 91.6%, 79.1% and 98.7%, 
respectively, with the repetition of the RADT in patients with a first negative RADT 
result. These results were 93.6%, 93%, 88%, and 96.4% with the use of Analyz-Strep A 
Rapid test among patients with three or four criteria. In the substudy in which the CRP 
levels were compared with the aetiology of the pharyngeal infection, the highest 
concentrations were observed among patients with group C streptococcal infection with 
a mean value of 56.3 mg/l, while those with GAHBS had a mean concentration of 34.4 
mg/l.   
Conclusions. The studies considered in this thesis had the limitation that the 
microbiological analysis did not consider the study of anaerobes, and therefore, some of 
the patients in whom no bacteria were identified may have been infected by these 
germs. However, the microbiological procedure did take into account the identification 
of streptococci other than GABHS, and this may explain the high incidence of group C 
streptococcal infection identified. One of the strengths of the study was the fact that 
only a few general practitioners were involved in this study and all had been previously 
trained on how to obtain a valid pharyngeal sample before the inception of the studies. 
The main result of these studies shows the usefulness of a single 
immunochromotographic RADT determination for the diagnosis of GABHS infection 
with the repetition of RADT in those with a previous negative result being unnecessary. 
This study also shows that CRP is not useful for distinguishing patients with GABHS 
infection.    
 
Key words: Acute pharyngitis; Point-of-care tests; Validation; C-Reactive Protein; Anti-
Bacterial Agents.  
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RESUMEN 
Fundamento. La faringitis es una de las razones más frecuentes de visita en atención 
primaria. También es una de las razones por las que se prescriben más antibióticos en 
nuestro país, observada en más del 60% de las ocasiones. Sin embargo, este proceso 
suele ser de origen viral, ya que sólo 15-25% de las infecciones faríngeas en adultos son 
de origen bacteriano y los beneficios del tratamiento antibiótico son marginales.  
Objetivo. Evaluar la validez de dos tests antigénicos rápidos (TAR) 
inmunocromatográficos en pacientes con alta sospecha de presentar faringitis por 
estreptococo β-hemolítico del grupo A (EBHGA). Además, se evaluó la repetición del 
TAR en pacientes con una prueba previamente negativa y se determinó también la 
asociación de los niveles de proteína C reactiva (PCR) con la etiología de la faringitis.  
Diseño. Cuatro subestudios observacionales prospectivos realizados entre enero de 2007 
hasta mayo de 2012.  
Emplazamiento. Un centro de salud urbano de Tarragona.  
Sujetos. Se incluyeron consecutivamente a pacientes de 14 años o más con clínica de 
faringitis aguda y al menos dos criterios de Centor (exudado faringoamigdalar, 
presencia o historia de fiebre, adenopatías laterocervicales dolorosas y/o ausencia de 
tos). Se evaluaron, por una parte, la validez del Analyz-Strep A en pacientes de 18 años 
o más con al menos tres criterios y, por otra, la asociación de los niveles de PCR con la 
etiología de la infección faríngea en adultos con los cuatro criterios.  
Medidas e intervenciones. Todos los pacientes fueron sometidos al menos un frotis 
faringoamigdalar para cultivo microbiológico, que fue enviado al Departamento de 
Microbiología del Hospital Joan XXIII con un medio Amies. Las muestras fueron 
obtenidas por los médicos de familia participantes, que fueron previamente entrenados 
para tomar un frotis de las amígdalas y/o pared posterior de la faringe, sin tocar lengua, 
dientes ni encías. En los estudios de validación se tomó otro frotis faríngeo para el 
estudio de TAR, siguiendo las instrucciones de los fabricantes. Se utilizaron dos 
dispositivos en los distintos subestudios: OSOM® Strep A (laboratorio Genzyme) y la 
prueba Analyz-Strep A Rapid®. La PCR usada fue el dispositivo QuickRead/Go de 
Orion Diagnostica. Todas estas pruebas rápidas se proporcionaron de forma gratuita por 
los fabricantes para estos estudios. Para el análisis estadístico, se utilizó la prueba de 2 
para el análisis de las variables cualitativas y la prueba de la t de Student-Fisher para 
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comparar las medias. Se analizaron la sensibilidad, la especificidad, el valor predictivo 
positivo y el valor predictivo negativo para la evaluación de la validez de los diferentes 
TAR. Se consideraron significativas las diferencias con una p <0,05.  
Resultados. Se estudiaron un total de 686 pacientes. La prevalencia de EBHGA varió 
entre el 22% y el 24,8% entre los pacientes con dos o más criterios de Centor, 
observándose el mayor porcentaje entre los que tenían cuatro criterios, que osciló entre 
el 38,9% y el 49,1%, seguidos de los pacientes con tres y dos criterios. La prevalencia 
de estreptococo del grupo C varió entre el 8,8% y el 15,8% en los diferentes estudios 
realizados. La sensibilidad de la prueba de OSOM Strep A entre los pacientes con al 
menos dos criterios de Centor fue del 95%, con una especificidad del 93%, un valor 
predictivo positivo del 79,2% y un valor predictivo negativo del 98,5%. Estos resultados 
fueron 96,4%, 91,6%, 79,1% y 98,7%, respectivamente, con la repetición del TAR en 
aquellos pacientes con un primer resultado negativo. Los resultados con el uso de 
Analyz-Strep A entre los pacientes con tres o cuatro criterios fueron 93,6%, 93%, 88%, 
y 96,4%. En el subestudio en que se compararon los niveles de PCR con la etiología de 
la faringitis, se observó que las concentraciones más altas correspondían a los pacientes 
que presentaban infección por el estreptococo del grupo C con un valor medio de 56,3 
mg/l, mientras que aquellos con EBHGA presentaban un valor medio de 34,4 mg/l. 
Conclusiones. Los estudios considerados en esta tesis tiene la limitación de que no se 
efectuó una identificación de anaerobios en el análisis microbiológico y, por tanto, 
algunos de los pacientes con cultivo negativo podrían haber presentado infección por 
estos gérmenes. Sin embargo, el procedimiento microbiológico sí tuvo en cuenta la 
identificación de estreptococos distintos del EBHGA, lo que explicaría la alta incidencia 
de infección por estreptococo del grupo C. Una fortaleza del estudio fue el hecho de que 
sólo se involucraron pocos médicos y todos ellos fueron entrenados previamente sobre 
cómo obtener una muestra faríngea valida antes del inicio de los estudios. Los 
principales resultados de estos estudios muestran la utilidad de una determinación única 
de un TAR inmunocromatográfico para el diagnóstico de la infección por EBHGA, sin 
que sea necesario repetir otro TAR en los resultados negativos. Este estudio también 
muestra que la PCR no es útil para distinguir los pacientes con infección por EBHGA.  
 
Palabras clave: Faringitis aguda; Pruebas de diagnóstico rápido; Validación; Proteína C 
reactiva; Agentes antibacterianos. 
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RESUM 
Fonament. La faringitis és una de les raons més freqüents de visita en atenció primària. 
També és una de les raons per les quals es prescriuen més antibiòtics al nostre país, 
observada en més del 60% de les ocasions. No obstant això, aquest procés sol ser 
d'origen viral, ja que només 15-25% de les infeccions faríngies en adults són d'origen 
bacterià i els beneficis del tractament antibiòtic són marginals.  
Objectiu. Avaluar la validesa de dos tests antigènics ràpids (TAR) 
immunocromatogràfics en pacients amb alta sospita de presentar faringitis per 
estreptococ β-hemolític del grup A (EBHGA). A més, s’avaluà la repetició del TAR en 
pacients amb una prova prèviament negativa i es determinà també l’associació dels 
nivells de proteïna C reactiva (PCR) amb l’etiologia de la faringitis.  
Disseny. Quatre subestudis observacionals prospectius duts a terme entre gener de 2007 
fins al maig de 2012.  
Emplaçament. Un centre de salut urbà de Tarragona.  
Subjectes. S’inclogueren consecutivament pacients de 14 anys o més amb clínica de 
faringitis aguda i almenys dos criteris de Centor (exsudat faringoamigdalar, presència o 
història de febre, adenopaties laterocervicals doloroses i/o absència de tos). S’avaluaren, 
d’una banda, la validesa de l’Analyz-Strep A en pacients de 18 anys o més amb almenys 
tres criteris i, d’una altra, l’associació dels nivells de PCR amb l’etiologia de la infecció 
faríngia en adults amb els quatre criteris.  
Mesuraments i intervencions. Tots els pacients van ser sotmesos almenys a un frotis 
faringoamigdalar per a cultiu microbiològic, que va ser enviat al Departament de 
Microbiologia de l’Hospital Joan XXIII amb un medi Amies. Les mostres van ser 
obtingudes pels metges de família participants, que foren prèviament ensinistrats per 
agafar un frotis de les amígdales i/o paret posterior de la faringe, sense tocar llengua, 
dents ni genives. En els estudis de validació es va agafar un altre frotis faringi per a 
l’estudi de TAR, seguint les instruccions dels fabricants. S’empraren dos dispositius en 
els diferents subestudis: OSOM® Strep A (laboratori Genzyme) i la prova Analyz-Strep 
A Rapid®. La PCR emprada va ser el dispositiu QuickRead/Go d’Orion Diagnostica. 
Totes aquestes proves ràpides vans er proporcionades de forma gratuïta pels fabricants 
per aquests estudis. Per a l’anàlisi estadística es va utilitzar la prova de 2 per a l’anàlisi 
de les variables qualitatives i la prova de la t d’Student-Fisher per comparar les 
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mitjanes. S’analitzaren la sensibilitat, l’especificitat, el valor predictiu positiu i el valor 
predictiu negatiu per a l’avaluació de la validesa dels diferents TAR. Es consideraren 
significatives les diferències amb una p <0,05.  
Resultats. S’analitzaren un total de 686 pacients. La prevalença de EBHGA varià entre 
el 22% i el 24,8% entre els pacients amb dos o més criteris de Centor, observant-se el 
percentatge més elevat entre els que tenien quatre criteris, que oscil·là entre el 38,9% i 
el 49,1%, seguits dels pacients amb tres i dos criteris. La prevalença d’estreptococ del 
grup C varià entre el 8,8% i el 15,8% en els diferents estudis realitzats. La sensibilitat de 
la prova de OSOM Strep A entre els pacients amb almenys dos criteris de Centor va ser 
del 95%, amb una especificitat del 93%, un valor predictiu positiu del 79,2% i un valor 
predictiu negatiu del 98,5%. Aquests resultats foren 96,4%, 91,6%, 79,1% i 98,7%, 
respectivament, amb la repetició del TAR en aquells pacients amb un primer resultat 
negatiu. Els resultats obtinguts amb l’ús de l’Analyz-Strep A entre els pacients amb tres 
o quatre criteris foren 93,6%, 93%, 88%, i 96,4%. En el subestudi en què es compararen 
els nivells de PCR amb l’etiologia de la faringitis, s’observà que les concentracions més 
altes corresponien als pacients que presentaven infecció per l’estreptococ del grup C 
amb un valor mig de 56,3 mg/l, mentre que aquells amb EBHGA presentaven un valor 
mig de 34,4 mg/l. 
Conclusions. Els estudis considerats en aquesta tesi tenen la limitació de què no es va 
fer una identificació d’anaerobis en l’anàlisi microbiològica i, per tant, alguns dels 
pacients amb cultiu negatiu podrien haver presentat infecció per aquests gèrmens. 
Tanmateix, el procediment microbiològic sí que va tenir en compte la identificació 
d’estreptococs distints de l’EBHGA, fet que explicaria l’alta incidència d’infecció per 
estreptococ del grup C. Una fortalesa de l’estudi va ser el fet de què només 
s’involucraren pocs metges i tots aquells foren ensinistrats prèviament sobre com 
obtenir una mostra faríngia vàlida abans del començament dels estudis. Els principals 
resultats d’aquests estudis mostren la utilitat d’una determinació única d’un TAR 
immunocromatogràfic per al diagnòstic de la infecció per EBHGA, sense que sigui 
necessari repetir un altre TAR quan el resultat inicials és negatiu. Aquest estudi també 
mostra que la PCR no resulta útil per distingir els pacients amb infecció per EBHGA.  
 
Paraules clau: Faringitis aguda; Proves de diagnòstic ràpid; Validació; Proteïna C 
reactiva; Agents antibacterians. 
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ABBREVIATIONS 
 
CI  Confidence interval 
CRP  C-reactive protein 
GABHS Group A β-haemolytic streptococcus  
GP  General Practitioner 
LR-  Negative likelihood ratio 
LR+  Positive likelihood ratio 
NNT  Number needed to treat 
NS  Not significative 
NSAID Non-steroidal anti-inflammatory drug 
RADT  Rapid antigen detection test 
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EPIDEMIOLOGY 
Pharyngitis, also known as sore throat, pharyngotonsillitis or tonsillitis, is an extremely 
common presenting symptom/diagnosis and one of the most frequent reasons why patients 
see their general practitioners (GP) [Bisno AL, 2001; Cenjor J et al, 2003]. In a prospective 
family study, 16% of adults and 41% of children reported an illness with sore throat over a 1-
year time frame [Danchin MH et al, 2006]. The US National Ambulatory Medical Care 
Survey have documented between 6.2 and 9.7 million visits to GPs, clinics, and emergency 
departments each year for children with pharyngitis, and more than five million visits per 
year for adults [Linder JA et al, 2005; Nash DR et al, 2002; Steinman MA et al, 2003]. 
Pharyngitis accounts for 1.3% of outpatient visits to health care providers in the United 
States, and it accounted for an estimated 15 million patient visits in 2006 [Hing E et al, 
2008]. We see this symptom so often that our vocabulary even includes the phrase “just a 
sore throat” [Centor RM et al, 2011]. The economic burden of streptococcal pharyngitis 
among children in the United States has been estimated at $224 million to $539 million per 
year, with a substantial fraction of the associated costs attributable to parents' lost time from 
work [Pfoh E et al, 2008]. 
In an observational prospective study conducted in two Spanish primary care practices, 
including all persons with infectious diseases older than 14 years of age, sore throat was the 
most common infection observed and accounted for approximately 15% of all the infections 
[Llor C et al, 2010a]. Four factors affect the epidemiology of pharyngitis reported in the 
literature. These include: 
 Age of the population studied 
 Laboratory methods used to identify the causative organisms 
 Season of the year, and  
 The clinical severity of the illness 
Despite these caveats, the highest burden of disease from sore throat is consistently found in 
children and young adults, with approximately 50% of cases diagnosed in patients between 5 
and 24 years of age [André M et al, 2002]. School-aged children of 5 to 18 years of age 
usually account for the greatest overall number of cases with pharyngitis [Danchin MH et al, 
2006]. In temperate climates, most cases of pharyngitis occur in the winter and early spring, 
corresponding to peak times of respiratory virus activity. This is also true for streptococcal 
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pharyngitis, in which as many as half of the cases in children may be due to this etiologic 
agent during these peak months [Glezen WP et al, 1967; Martin JM et al, 2004]. 
 
AETIOLOGY 
The spectrum of agents that cause pharyngitis is broad and includes numerous viruses and 
both typical and atypical bacteria (Table 1) as well as non-infectious causes [Bisno AL, 2001; 
Shulman ST et al, 2012]. 
 
Table 1. Infectious causes of acute sore throat 
Type of 
organisms 
Organism Clinical manifestations 
Viruses Adenovirus Pharyngoconjunctival fever. The most 
frequent 
 Rhinovirus Common cold 
 Coronavirus Common cold 
 Influenza virus Influenza 
 Parainfluenza virus Cold, croup 
 Coxsackievirus Herpangina, hand-foot-mouth disease  
 Herpes simplex virus Gingivostomatitis (primary infection) 
 Epstein-Barr virus Infectious mononucleosis 
 Cytomegalovirus Mononucleosis-like syndrome 
 Human immunodeficiency 
virus 
Acute primary infection syndrome 
Bacteria Group A β-haemolytic 
streptococcus 
Pharyngitis, scarlet fever 
 Groups C and G β-
haemolytic streptococci 
Pharyngitis 
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 Mixed anaerobes Vincent’s angina (necrotizing 
gingivostomatitis) 
 Fusobacterium 
necrophorum 
Lemierre’s syndrome (septic 
thrombophlebitis of the internal jugular 
vein) 
 Arcanobacterium 
haemolyticum 
Pharyngitis, scarlatiniform rash 
 Neisseria gonorrhoeae Pharyngitis 
 Treponema pallidum Secondary syphilis 
 Francisella tularensis Pharyngeal tularemia 
 Corynebacterium diphteriae Diphtheria 
 Yersinia enterocolitica Pharyngitis, enterocolitis 
 Yersinia pestis Plague 
Atypical 
bacteria 
Mycoplasma pneumoniae Bronchitis, pneumonia 
 Chlamydophila pneumoniae Bronchitis, pneumonia 
 Chamydophila psittaci Psittacosis 
 
Non-infectious pharyngitis 
Although most cases of sore throat result from infection, many non-infectious processes can 
lead to pharyngeal irritation. These causes are usually identified by a careful history and 
physical examination. A thorough social history may identify cigarette smoking and poorly 
humidified air in the home or workplace [Kociolek LK et al, 2012]. Pharyngeal and laryngeal 
trauma may result from inhalation or ingestion of caustic substances, such as chemicals or 
smoke, or from direct penetrating trauma, and these patients may be quite ill-appearing with 
the additional findings of pneumonitis or airway compromise. Dysphagia and foreign body 
sensation should prompt consideration of an oesophageal or oropharyngeal foreign body, 
particularly in young children. Gastro-oesophageal reflux, vocal strain, and allergic rhinitis, 
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either from direct effects of the allergen or secondary to postnasal drip, can also cause sore 
throat. 
 
Viral pharyngitis 
Respiratory viruses account for most cases of pharyngitis and account for 25% to 45% of all 
cases, often occurring with other signs or symptoms of upper respiratory tract infection 
[Bastien N et al, 2005; Huovinen P et al, 1989; Putto A, 1987]. Essentially all viruses known 
to cause upper respiratory tract infections have been described in both adults and children 
with pharyngitis. Although the symptomatology often overlaps among patients infected with 
these viruses, some may have additional characteristic signs and symptoms, particularly 
Epstein-Barr (generalized lymphadenopathy and splenomegaly), adenovirus (conjunctivitis 
and preauricular lymphadenopathy), and herpes simplex (gingivostomatitis). 
Although the methodology between different studies is highly variable, adenovirus is 
frequently identified as the most prevalent viral cause of pharyngitis [Bastien N et al, 2005; 
Esposito S et al, 2004; Huovinen P et al, 1989]. Respiratory infections with adenovirus are 
well described in children and young adults, occur year round, and cause both upper and 
lower tract disease. Examining sore throat or pharyngitis specifically, adenovirus is identified 
as the etiological agent in 25% of cases in children and 3% of ambulatory adults [Chi H et al, 
2003; Esposito S et al, 2004, Huovinen P et al, 1989; Hustedt JW et al, 2010]. Retrospective 
reviews have demonstrated than pharyngitis or tonsillitis is reported in 40% to 88% of 
children with adenovirus infections [Chang SY et al, 2008; Domínguez O et al, 2005]. 
Exudates are noted in approximately half of the cases and are often described as thick and 
white with marked throat pain. In addition, almost three fourths of children with adenovirus 
infections have fever higher than 39ºC that persists for a mean of 6 days [Lin CH et al, 2007]. 
Among military recruits followed prospectively, approximately 35% of those with culture-
confirmed adenovirus infection had sore throat and 29% were febrile [McNamara MJ et al, 
1962]. Bilateral cervical lymphadenopathy (32%), conjunctivitis (17%) and rash (12%) have 
also been described in patients with adenovirus respiratory tract infections [Domínguez O et 
al, 2005]. Pharyngoconjunctival fever is a specific syndrome caused by adenovirus infections 
often occurring in outbreaks and associated with swimming or bathing [McMillan JA et al, 
1992]. Patients typically present with fever, conjunctivitis, pharyngitis, and cough but may 
also report headache, myalgia, and malaise. Lymphadenopathy is found on examination in 
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approximately half of the patients, whereas one fourth also has coryza [Nakayama MC et al, 
1992]. This disorder is highly contagious with an attack rate of approximately 50%, and it 
spreads via direct inoculation into the conjunctiva. Although the conjunctivitis may be quite 
intense and last for 1 to 2 weeks, there is invariably complete resolution of all symptoms with 
no sequelae [Nakayama MC et al, 1992]. 
Primary infection with herpes simplex virus commonly causes gingivostomatitis in young 
children whereas pharyngitis is noted among adolescents and young adults. In a series of 35 
college students with herpes simplex pharyngitis, infections occurred year round, with the 
majority of patients presenting with fever, pharyngeal erythema, exudates, and enlarged, 
tender cervical adenopathy [McMillan JA et al, 1993]. Approximately one third also had 
symptoms more characteristic of herpes simplex virus, including ulcerations of the mouth, 
lips, or pharynx or swollen, tender, erythematous gingiva.  
Enteroviruses classically cause an undifferentiated febrile illness but are also recognised as a 
cause of pharyngitis and upper respiratory tract infections with most disease occurring in 
summer and autumn. Non-polio enteroviruses have been identified in 8% to 29% of cases of 
pharyngitis in children using reverse transcriptase polymerase chain reaction [Hosoya M et 
al, 2002: Sharland M et al, 1996]. Fever is common, but the throat examination is notable for 
only mild erythema without exudates or significant adenopathy. Two specific pharyngeal 
syndromes typically associated with enterovirus infections are herpangina and hand-foot-and-
mouth disease. Among children with fever and clinical signs of pharyngeal or tonsillar 
infection, Hosoya et al identified 24 children with herpangina, of whom 75% had an 
enterovirus detected in their throat swabs [Hosoya M et al, 2002]. The majority of cases of 
herpangina are due to group A coxsackieviruses; however, group B coxsackieviruses, 
echoviruses, enterovirus 71, adenovirus and herpes simplex virus have also been detected 
[Nakayama T et al, 1989; Tsai HP et al, 2001]. Both endemic and epidemic herpangina are 
well described, with young children affected more commonly that newborns and adults. The 
clinical manifestations include hyperemia if the pharynx with discrete 1- to 4-mm 
erythematous-based vesicles or ulcerations sparsely distributed on the tonsillar pillars, uvula, 
soft palate, or posterior pharynx [Rotbart HA et al, 2000]. Sore throat and fever are invariably 
present, but symptoms typically resolve spontaneously in approximately one week. Similar to 
herpangina, hand-foot-and-mouth disease is characterised by the presence of erythematous-
based vesicles and ulcerations in the pharynx of a patient with significant sore throat. In 
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contrast to herpangina, vesicles are also noted on the hands, feet, and buttocks in patients 
with hand-foot-and-mouth disease and the fever tends to be less prominent [Rotbart HA et al, 
2000]. Although most cases are self-limited, severe multisystem disease accompanying hand-
foot-and-mouth disease and herpangina have also been described during outbreaks associated 
with enterovirus 71 [Chen KT et al, 2007]. 
Infectious mononucleosis is a multisystem disorder caused by primary infection with Epstein-
Barr virus and defined by the triad of fever, pharyngitis, and adenopathy [Hurt C et al, 2007]. 
Among 150 young adults with serologically confirmed acute Epstein-Barr virus infection, 
three fourths reported sore throat and fatigue, with approximately half noting fever, painful 
cervical adenopathy, and headache at their initial visit [Rea TD et al, 2001]. Other symptoms 
included cough, myalgia, arthralgia, and nausea. Rash is uncommon and is typically 
described as a diffuse maculopapular eruption in patients given ampicillin or related 
compounds. On examination, pharyngitis with mildly painful anterior and posterior cervical 
lymphadenopathy is detected in 75% of patients, whereas splenomegaly and hepatomegaly 
are uncommon despite minimally elevated transaminase levels in more than half of the cases 
[Rea TD et al, 2001]. The pharyngitis that accompanies infectious mononucleosis is subacute 
in onset and may be accompanied by mild to moderate enlargement of the tonsils as well as 
exudates and palatal petechiae [Hurt C et al, 2007]. Symptoms substantially improve over the 
first month of illness and after 6 months are almost completely resolved [Rea TD et al, 2001]. 
Although infectious mononucleosis has been traditionally described in adolescents and young 
adults, children also commonly develop fever, exudative pharyngitis, and painful cervical 
adenopathy during primary infection with Epstein-Barr virus [Sumaya CV et al, 1985]. In 
addition, rash and splenomegaly are more common in young children with primary Epstein-
Barr virus infection than in adolescents or adults [Sumaya CV et al, 1985]. Periorbital or 
eyelid oedema as a symptom or primary Epstein-Barr virus infection seems to be unique to 
children [Sumaya CV et al, 1985]. A mononucleosis-like illness has also been described due 
to primary infection with cytomegalovirus, human herpesvirus 6, herpes simplex virus type 1 
and human immunodeficiency virus 1. 
Whereas some patients with primary human immunodeficiency virus infection may not have 
clinical signs or symptoms before seroconversion, most develop an acute retroviral syndrome 
[Schaker T et al, 1996]. Symptoms usually begin 1–5 weeks after the virus is contracted and 
persist for 2 weeks on average, although they may continue for 8 weeks or more. Fever and 
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fatigue are the most common symptoms; each is reported in up to 90% of patients, and 
pharyngitis is reported in over 70% of patients. The acute retroviral syndrome may be 
confused with infectious mononucleosis, although the former is more likely to be associated 
with non-exudative pharyngitis, less pronounced tonsillar hypertrophy, mucocutaneous 
ulceration, and a maculopapular rash [Bisno AL, 2001]. Maintaining a high index of suspicion 
for human immunodeficiency virus, especially in patients with such risk factors as high-risk 
sexual activity or intravenous drug use, is particularly important during the acute phase 
because seroconversion may not have occurred. Thus, human immunodeficiency virus 
antibodies may be negative in the acute phase, in which case the diagnosis can be made only 
by detecting human immunodeficiency virus RNA or p24 antigen in the blood. Initiation of 
antiretroviral therapy during the acute phase may improve the response to therapy and 
secondary prevention of human immunodeficiency virus transmission [Cohen MS et al, 
2011]. 
Other respiratory viruses that cause pharyngitis include rhinoviruses, influenzas A and B, 
parainfluenza viruses, respiratory syncytial virus, coronaviruses, human metapneumovirus 
and human bocavirus [Bastien N et al, 2005; Choi JH et al, 2008; Døllner H et al, 2004; 
Esposito S et al, 2004; Huovinen P et al, 1989; Louie JK et al, 2005]. 
 
Group A β-haemolytic streptococcus 
The role of group A β-haemolytic streptococcus (GABHS) or Streptococcus pyogenes as a 
bacterial pathogen in sore throat is evident and is not questioned. Reviews and guidelines 
considering the diagnosis of sore throat have therefore been focused mainly or exclusively on 
group A streptococci and related symptomatic presentation. GABHS is responsible for 5 to 
15% of cases of pharyngitis in adults and 20 to 30% of cases in children [Bisno AL, 1996; 
Ebell MH et al, 2000; Hoffmann S, 1992; Komaroff AL et al, 1986; McIsaac WJ et al, 2000]. 
Streptococcal pharyngitis occurs most commonly among children between 5 and 15 years of 
age. In temperate climates, the incidence is highest in winter and early spring. 
Pharyngitis attributable to GABHS is sudden in onset in older children and adults. Sore throat 
associated with GABHS may result in difficulty swallowing. Fever, headache, and 
gastrointestinal symptoms, such as nausea, vomiting and abdominal pain, are also associated 
with strep throat but are not always present. Physical examination generally reveals 
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pharyngeal erythema, tonsillar enlargement, and a grey-white exudate covering the posterior 
pharynx and tonsillar pillars. Petechiae are sometimes observed on the soft palate with 
erythema and oedema of the uvula. Anterior cervical lymphadenopathy, often at an angle of 
the jaw, is typical of GABHS, and nodes may be quite large and tender. Patients may also 
present with a characteristic scarlatiniform rash that typically begins on the trunk, spreads to 
the extremities, and spares the palms and soles. The rash is usually described as confluent 
with a sandpaper-like quality. Scarlet fever is caused by one or more of the pyrogenic 
exotoxins produced by pharyngeal strains of GABHS pharyngitis are tonsillar or pharyngeal 
exudates, tender anterior cervical nodes, fever of history of fever, and absence of cough. 
GABHS has been associated with a number of complications, including non-suppurative 
conditions, mainly acute rheumatic fever and post-streptococcal glomerulonephritis, and 
suppurative complications, such as quinsy, cervical lymphadenitis, sinusitis, otitis media and 
mastoiditis [Bessen D et al, 1989; Mandell GL et al, 1995; Stollerman GH, 1997].  
Asymptomatic carriage of β-haemolytic streptococci is frequent, especially in children. 
According to Tanz et al [Tanz RR et al, 2007], over 20% of asymptomatic school children 
may be carriers of GABHS infection during the winter and spring. Several European 
investigations examined the carriage rates in children and adults. The highest rate was found 
in subjects aged 14 years or less (10.9%), whereas rates were 2.3% in patients aged 15–
44 years and 0.6% in those aged 45 years or older [Hoffmann S, 1985]. Similar results 
emerged in a Swedish study [Stromberg A et al, 1988], reporting carriage rates of 11.3% in 4-
year–old children, 5.9% in school children and 0.8% in adults. In a study from Croatia 
[Begovac J et al, 1993], carriage rate of group A streptococci was 8.3% overall, with highest 
rates being reported for subjects aged 6–14 years. Higher rates were found in a prospective 
study conducted in Turkey on 351 asymptomatic primary school children; as about 26% of 
them were GABHS infection carriers [Ozturk CE et al, 2004]. In general, when it comes to 
adults studies suggest that GABHS colonisation of the pharynx in unusual in adults. Two 
prospective studies involving >400 adults found a carriage rate of only 0-2%, without 
seasonal variation [Danchin MH et al, 2007; Fang FC et al, 2015; Woods WA et al, 1999]. 
 
Non-group A β-haemolytic streptococci 
A number of studies are available on the symptomatic presentation of β-haemolytic 
streptococci other than group A streptococci. Group C and G streptococci are commonly 
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found as normal flora in the human pharynx; however they have also become increasingly 
recognized as potential causes of pharyngitis [Cimolai N et al, 1988; Turner JC et al, 1997]. 
Two observational studies (one cohort study, one case–control study) supported a milder 
clinical presentation of group C or group G streptococcal pharyngitis than pharyngitis caused 
by GABHS. On the other hand, five observational studies (three cohort, two case–control) 
and one case series investigation reported a similar clinical picture [Corson AP et al, 1989; 
Dagnelie CF et al, 1993; Dunn N et al, 2007; Fretzayas A et al, 2009; Gerber MA et al, 
1991; Meier FA et al, 1990; Lindbæk M et al, 2005; Turner JC et al, 1993; Zwart S et al, 
2000a]. At least 12 original studies, mostly case series and case reports, described severe 
symptoms or complications following acute sore throat associated with group C and group G 
streptococci [Almroth G et al, 2005; Corson AP et al, 1989; Dudley JP et al, 1991; Fulginiti 
VA et al, 1980; Gettler JF et al, 1993; Jansen TL et al, 1998; Morgan MC et al, 1989; Natoli 
S et al, 1996; Shah M et al, 2007; Turner JC et al, 1990; Turner JC et al, 1997; Young L et 
al, 1992]. A case–control study of college students found that patients with group C 
streptococci had exudative tonsillitis and anterior cervical adenopathy more frequently than 
subjects negative for this infection [Turner JC et al, 1990]. In a prospective study carried out 
in Norway group C β-haemolytic streptococcus accounted for roughly 15% of the cases 
among patients with sore throat [Lindbæk M et al, 2005]. Streptococcus dysgalactiae subsp. 
equisimilis (group C) is the most commonly non-GABHS associated with sore throat [Turner 
JC et al, 1997] and recently S. equi subsp. zooepidemicus has emerged as a potentially 
important human pathogen [Balter S et al, 2000].  
On the other hand, there is little evidence to address the issue of whether there is an 
association between group G streptococci and severe or recurrent pharyngitis. Group C 
streptococci can cause severe or recurrent pharyngitis and is known to cause epidemic 
pharyngitis after ingestion of contaminated food including salads (especially those with eggs) 
and milk products, but there is insufficient evidence for a role of group C streptococci in 
other adverse outcomes. Signs and symptoms from pharyngitis due to group C and G 
streptococci may be indistinguishable from GABHS infection.  
 
Uncommon bacterial causes of pharyngitis  
Although pharyngitis can be caused by a broad variety of pathogens, many are either difficult 
to diagnose, do not require treatment, or are self-limited without significant sequelae. 
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Therefore, many causes do not require additional laboratory testing or empirical treatment. 
However, certain agents, such as Neisseria gonorrhoeae or Corynebacterium diphtheriae 
must be considered in specific patients with particular risk factors. Among patients with 
tonsillitis due to N. gonorrhoeae, a whitish-yellow exudate was observed in 20% [Balmelli C 
et al, 2003]. Because the clinical manifestation of pharyngitis caused by N. gonorrhoeae is 
nonspecific and symptoms may be mild, a thorough history including risk factors for sexually 
transmitted infections should be obtained in adolescents and young adults with pharyngitis to 
make this diagnosis. Diphtheria is a potentially life-threatening communicable disease caused 
by C. diphtheriae but is now rare in the Western world because of universal vaccination. A 
diphtheria-like illness secondary to C. ulcerans has been reported in several developed 
nations, although it is considered a zoonotic infection with low likelihood of human-to-
human transmission [Centers for Disease Control, 2010]. The hallmark of diphtheria is a 
thick, grey pharyngeal exudate. This pseudo-membrane may be limited to the tonsils, or if 
severe, may extend widely into the pharynx, larynx, and trachea, resulting in severe neck 
swelling and airway obstruction [Bisno AL, 2001]. Immunity to C. diphtheriae decreases with 
age—more than 90% of school-aged children have immunity compared with 30% of adults 
aged 60–69 years [Kretsinger K et al, 2006]. Adherence to the recommendations of the 
Advisory Committee on Immunization Practices for administration of Td vaccine to adults 
will reduce the proportion of susceptible adults. Diphtheria should be suspected based on 
clinical grounds, especially if the patient has epidemiologic risk factors, such as incomplete 
vaccination and travel to, or exposure to individuals from, an endemic region. Another cause, 
although uncommon, is the pharyngitis due to Treponema pallidum, causing a chancre with 
lymphadenopathy [Gedela K et al, 2012]. Yersinia enterocolitica has also been associated 
with pharyngitis in Spain [García-Callejo FJ et al, 2011]. 
Throat findings in patients with Arcanobacterium haemolyticum infection include pharyngeal 
erythema and exudate, fever, and cervical lymphadenopathy, similar to GABHS pharyngitis. 
The distinguishing clinical feature of pharyngitis due to A. haemolyticum is the rash that may 
occur in as many as one half of infected individuals. The rash is scarlatiniform, macular, or 
maculopapular and is most frequently seen in adolescents and young adults [Mackenzie A et 
al, 1995; Nyman M et al, 1997]. The rash begins on the distal extremities, typically involving 
the extensor surfaces but sparing the palms and soles, followed by centripetal spread [Miller 
RA et al, 1986]. Rarely, A. haemolyticum may cause more severe infection, such as 
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pneumonia and pyomyositis, but in these cases is most often a co-infecting agent [Therriault 
BL et al, 2008]. 
Fusobacterium necrophorum is the most common causative pathogen of Lemierre disease, an 
infection of the parapharyngeal space that leads to septic thrombophlebitis of the internal 
jugular vein with bacteraemia and metastatic pulmonary nodules [Riordan T, 2007]. Lemierre 
disease may be complicated by septicaemia; suppurative intracranial complications; and 
erosion of the carotid artery, which may be life-threatening. Lemierre disease is often 
suspected based on clinical grounds in a toxic-appearing patient; however, several recent 
European reports also suggest a possible causative role of F. necrophorum in uncomplicated 
pharyngitis [Amess JA et al, 2007; Batty A et al, 2005; Jensen A et al, 2007]. F. necrophorum 
has been identified from throat swabs of adolescents and young adults with non-streptococcal 
pharyngitis by both throat culture and molecular methods, namely polymerase chain reaction 
[Amess JA et al, 2007; Batty A et al, 2005]. Some clinical scientists also suggest a role for F. 
necrophorum in cases of recurrent or persistent pharyngitis and peritonsillar abscess [Klug TE 
et al, 2011a], although because the organism is part of normal pharyngeal flora [Klug TE et 
al, 2011b], these studies are difficult to interpret. This germ has also been associated with 
sinusitis, appendicitis, abscesses, and endocarditis [Kuppalli K et al, 2012]. In a recent study, 
Centor et al reported a cross-sectional comparison of 312 patients aged 15 to 30 at a 
university health clinic presenting with a sore throat and 180 healthy students-likely mostly 
medical students without sore throat. The investigators assessed the Centor score, collected 
throat swabs, and performed polymerase chain reaction testing to detect F. necrophorum, 
GABHS, groups C and G streptococcus, and Mycoplasma pneumoniae. In patients with an 
acute sore throat, the rate of detection of F. necrophorum was 21%, GABHS was 10%, 
groups C and G streptococcus was 9%, and M. pneumoniae was 2%. The respective rates in 
asymptomatic students were 9%, 1%, 4% and 0% [Centor RM et al, 2015]. Despite this 
study, and with the exception of Lemierre disease, a causative role of F. necrophorum as a 
primary pathogen in pharyngitis and its complications remains unproven at this time 
[Hagelskjaer Kristensen L et al, 2008]. Additional investigation is required to determine its 
role, as well as the necessity for and effectiveness of therapy. Lemierre disease can also be 
caused by community-associated methicillin-resistant Staphylococcus aureus); recent reports 
document emergence of this organism as an occasional cause of Lemierre disease [Chanin 
JM et al, 2011]. Because first-line therapy for F. necrophorum (i.e., ampicillin-sulbactam) 
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does not treat methicillin-resistant S. aureus infection, additional empirical antibiotic therapy 
for this germ should be considered for a patient who may be at high risk for infection with 
this organism. Fusobacterium is usually missed by standard tests and further research with 
appropriate methods with anaerobic incubation is needed [Baron EJ et al, 2013]. 
 
Atypical germs 
Both M. pneumoniae and Chamydophila pneumoniae have been identified as a cause of 
pharyngitis in all age groups with a higher prevalence generally noted for M. pneumoniae and 
more limited to paediatrics [Esposito S et al, 2004; Esposito S et al, 2006; Klar A et al, 1985; 
Levy M et al, 1991; Volter C et al, 2004]. Disease occurs year round, but seasonal peaks and 
community outbreaks occurring every few years have also been described [Layani-Milon MP 
et al, 1999]. Most adult cases seem to present as an undifferentiated acute respiratory 
infection or an influenza-like illness; however, isolated pharyngitis has also been noted 
[Thom D et al, 1994]. In an outbreak of respiratory disease due to M. pneumoniae in a 
military unit, sore throat was reported in 35% to 70% of patients, with fatigue, headache, and 
cough noted more commonly. The only risk factor for symptomatic disease identified after 
the outbreak was cigarette smoking [Klement E et al, 2006]. Esposito et al described several 
case series of children with pharyngitis caused by M. pneumoniae or C. pneumoniae and 
identified dysphagia in 25% to 36%, tonsillar hypertrophy in 76% to 83%, cervical 
adenopathy in approximately 50% and pharyngitis due to atypical bacterial infection 
compared with common viral causes of sore throat, children with infection due to M. 
pneumoniae or C. pneumoniae were significantly more likely to have a history of recurrent 
pharyngitis [Esposito S et al, 2002]. In addition, children with pharyngitis due to atypical 
bacterial infections treated with azithromycin had lower rates of subsequent respiratory 
infections including lower tract disease, compared with children given symptomatic treatment 
alone [Esposito S et al, 2006]. Case reports and case series found a possible association 
between M. pneumoniae infection and Bell’s palsy or Stevens–Johnson syndrome. 
 
CLINICAL MANIFESTATIONS 
Patients with pharyngitis primarily present with a sore throat. Additional clinical features, 
signs, and symptoms may be present depending on the underlying cause. The onset of 
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symptoms in patients with streptococcal pharyngitis is often abrupt. In addition to throat pain, 
symptoms may include fever, chills, malaise, headache, and particularly in younger children 
abdominal pain, nausea, and vomiting [Wannamaker LW, 1972]. Occasionally, streptococcal 
pharyngitis is accompanied by scarlet fever, which is manifested as a finely papular 
erythematous rash that spares the face, may be accentuated in skin folds, and may 
desquamate during convalescence.  
Cough, coryza, and conjunctivitis are not typical symptoms of streptococcal pharyngitis, and, 
if present, they suggest an alternative cause such as a viral infection. Throat pain may be 
severe, and it is often worse on one side. However, severe unilateral pain or an inability to 
swallow should raise concern about a local suppurative complication such as peritonsillar or 
retropharyngeal abscess, particularly if these symptoms arise or progress several days into the 
illness. Among children younger than 3 years of age, exudative pharyngitis due to 
streptococcal infection is rare. In this age group, streptococcal infection may be manifested as 
coryza, excoriated nares, and generalized adenopathy [Wannamaker LW, 1972]. In most 
persons, fever resolves within 3 to 5 days, and throat pain resolves within 1 week, even 
without specific treatment [Brink FW et al, 1951; Denny FW et al, 1953]. 
Many symptoms overlap among infectious causes, whereas others are unique to a particular 
pathogen. Therefore, the diagnosis of streptococcal pharyngitis on clinical grounds is 
notoriously unreliable [Centor RM et al, 1981; Poses RM et al, 1985]. Because certain 
infections are self-limited and do not require additional evaluation or treatment, particularly 
respiratory viral pathogens, their features should be recognized. GABHS, the most common 
bacterial cause of pharyngitis, requires additional evaluation and treatment, so the clinician 
should be aware of features unique to infection with this pathogen. The clinician should also 
be aware of signs and symptoms that may indicate a particularly serious pathogen, such as 
diphtheria or human immunodeficiency virus, or sequelae, such as airway compromise, that 
require additional evaluation and treatment. Symptoms and signs are variable, and the 
severity of illness ranges from mild throat discomfort alone to classic exudative pharyngitis 
with high fever and prostration.  
The diagnosis is further complicated by the fact that infection due to many other agents, such 
as those caused by groups C and G β-haemolytic streptococci and maybe fusobacterial 
pharyngitis, may be indistinguishable clinically from pharyngitis caused by group A 
streptococcus (Table 2). 
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Table 2. Epidemiologic and clinical features suggestive of GABHS and viral pharyngitis 
Features Viral Streptococcal 
Age < 4 years and > 45 years 5-15 years 
Season Variable Winter and early spring presentation 
Onset Gradual onset Sudden onset  
Symptoms Mild fever. Mild odinophagia Fever. Severe odinophagia 
Other symptoms Cough, conjunctivitis, coryza, 
hoarseness, myalgias, 
diarrhoea, viral exanthema, 
discrete ulcerative stomatitis 
Headache, nausea, vomiting, 
abdominal pain, scarlatiniform rash 
 
Pharynx Erythematous. Exudate (65%) Tonsillopharyngeal inflammation. 
Exudate (70%). Palatal petechiae 
Cervical nodes Multiples and small or absent Tender. Enlarged 
 
A systematic review of studies in children and adults found that the sign that most frequently 
increase the likelihood of GABHS pharyngitis is the presence of tonsillar exudates, with a 
positive likelihood ratio (LR+) of 3.4, followed by pharyngeal exudates (LR+: 2.1), and 
exposure to someone with a case of pharyngitis caused by GABHS in the previous two weeks 
(LR+: 1.9). Conversely, the absence of enlarged tonsils and the absence of tender cervical 
adenopathy were not associated with pharyngitis caused by GABHS, reporting a negative 
likelihood ratio (LR–) for GABHS pharyngitis of 0.6, and the absence of exudate also 
decreased the likelihood of a streptococcal infection, presenting a LR– of 0.7 [Ebell MH et al, 
2000].  
In children, scarlatiniform rash (LR+: 3.9), palatine petechiae (LR+: 2.7), pharyngeal 
exudates (LR+: 1.9), vomiting (LR+: 1.8), and tender cervical adenopathy (LR+: 1.7) are all 
associated with GABHS pharyngitis [Shaikh N et al, 2012]. 
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ROLE OF CLINICAL SCORING IN THE DIAGNOSIS OF STREPTOCOCCAL 
INFECTIONS 
Because individual signs and symptoms have limited value, a number of clinical decision 
rules have been developed to diagnose GABHS pharyngitis [Joachim L et al, 2010; McIsaac 
WJ et al, 2000; Steinhoff MC et al, 2005].  
The Centor score for the diagnosis of GABHS throat infections was proposed in 1981 
[Centor RM et al, 1981]. This constituted the first clinical rule published in acute pharyngitis 
and it was based on the study of 286 adult patients with sore throat who presented to the 
Emergency Department at the University College of Virginia. Centor et al identified four 
signs and symptoms to estimate the probability of acute GABHS pharyngitis in adults with 
sore throat. The four signs and symptoms were tonsillar exudate, swollen tender anterior 
cervical nodes, the lack of cough and fever. According to the Centor score [Centor RM et al, 
1981], the risk of GABHS infection depended on the number of signs and symptoms, with a 
risk of 56% among patients with the four criteria in Centor’s study, 32% among those with 
three criteria, 15% among those with two, 6.5% among patients with only one criterion and 
2.5% in those with none of these criteria [Centor RM et al, 1981]. This clinical decision rule 
was validated only in adults and not in children. 
The Centor score was later modified by adding age, and was validated in about 600 adults 
and children (3–15 years old) in a Canadian study [McIsaac WJ et al, 1998]. The modified 
Centor score was based on a total sore throat score that determines the likelihood of GABHS 
pharyngitis. To determine the patient’s total sore throat score it is necessary to assign points, 
allocating one point for each criterion.  
The risk of GABHS infection also depends on the total sore throat score [McIsaac WJ et al, 
1998], being higher among patients with all the criteria and lower among those without these 
criteria. The modified Centor score was further adapted in 2004 [McIsaac WJ et al, 2004] and 
the adapted version has been validated in both adults and children [Ebell MH et al, 2000; 
Fine AM et al, 2012]. Although the criteria remained the same, the estimated risk of GABHS 
infection was updated as shown in table 3, in which, a range based on the different papers 
published were taken into account. It is of note that only one half of the patients with a 
Centor score of 4 actually have GABHS pharyngitis.  
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Table 3. Risk of GABHS infection with the use of the streptococcal clinical scoring rules 
Centor total 
score1 
Risk of 
streptococcal 
infection % 
McIsaac total 
score2 
Risk of streptococcal 
infection % 
4 38-63 ≥4 51-53 
3 25-35 3 28-35 
2 10-17 2 11-17 
1 4-6 1 5-20 
0 2-3 ≤0 1-2.5 
 
A more recent study, conducted by researchers from Southampton University, proposed the 
FeverPAIN (fever, purulence, attend rapidly, inflamed tonsils, no cough or coryza) score, 
which has been shown to reduce use of antibiotics by 30% without worsening other 
outcomes, reduce costs, and reduce antibiotic resistance. The FeverPAIN score was validated 
for detection of Lancefield groups A, C, and G streptococcus, resulting in somewhat higher 
percentages of those with strep throat in each risk group [Little P et al, 2013a; Little P et al, 
2013b; Little P et al, 2014a]. 
The World Health Organization has proposed a simple heuristic for use in under resourced 
settings: treat for GABHS pharyngitis in all children with pharyngeal exudate plus enlarged, 
tender cervical lymph nodes. Although this approach is highly specific (more than 90%), the 
sensitivity is very low (less than 15%), and it cannot be recommended [Rimoin AW et al, 
2005]. However, two recent studies have identified more sensitive scores with adequate 
specificity that can be used for children with sore throat in under resourced settings. One 
suggests that GABHS pharyngitis be empirically treated in any child with sore throat and at 
least two of the following: no rhinitis, no rash, or enlarged cervical nodes [Steinhoff MC et al, 
2005]. Another score is somewhat more complex, taking into account age, symptoms 
suggesting GABHS pharyngitis, and symptoms suggesting viral pharyngitis [Joachim L et al, 
2010]. A very recent Turkish paper has described another score called Mistik Score, that has 
been observed to be useful to diagnose viral sore throat, with the predictive model for 
positive viral analysis including the following variables: absence of headache, stuffy nose, 
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sneezing, temperature of ≥37.5C on physical examination, and the absence of tonsillar 
exudates and/or swelling [Mistik S et al, 2015]. The probability of a positive viral analysis for 
a score of 5 was 82.1%. Despite being this figure high, this score has not been validated. 
Table 4 describes the most frequently clinical rules used in adults with pharyngitis.. 
 
Table 4. Streptococcal clinical scoring rules available 
 Centor1 McIsaac2 FeverPAIN3 FeverP(A)IN3 
Temperature >38.5C in the past 
24h 
+1    
Temperature >38C in the past 24h  +1 +1 +1 
Tonsillar exudate  +1  +1 +1 
Tonsillar exudate or swelling  +1   
Severe inflammation   +1 +1 
Tender anterior cervical nodes +1 +1   
No cough +1 +1 +1 +1 
Age 3-14 years  +1   
Age 15-44 years  0   
Age >44 years  -1   
Rapid attendance (illness ≤3 
days) 
  +1  
[1Centor RM et al, 1981; 2McIsaac WJ et al, 1998; 3Little P et al, 2013a] 
 
RATIONALE FOR ANTIBIOTIC TREATMENT    
GABHS pharyngitis is a self-limited illness; without treatment, fever and symptoms 
commonly resolve within a few days. Prescribing antibiotics for patients with a sore throat is 
a common practice and more than half of the patients with sore throat are treated with 
antibiotics in the Western countries, with percentages of antibiotic prescribing ranging from 
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49% to 57% among children and from 52% to 98% among adults with acute pharyngitis 
[Cooper RJ et al, 2001; Demelker RA et al, 1991; Gonzales R et al, 1997; Linder JA et al, 
2001; Linder JA et al, 2005; Llor C et al, 2010b; McCaig LF et al, 2002; Nash DR et al, 
2002; Neumark T et al, 2010; Neuner JM et al, 2003; Nyquist AC et al, 1998; Patterson CA 
et al, 2003; Steinman MA et al, 2003]. Prescribing style is an important source of variation in 
prescription of antibiotics for sore throat within and across countries, even after adjusting for 
patient and GP characteristics [Cordoba G et al, 2015]. However, as mentioned before in this 
thesis, GABHS is the cause of only 5% to 30% of the cases of pharyngitis [Bisno AL, 1996; 
Cooper RJ et al, 2001; Komaroff Al et al; 1986; Linder JA et al, 2001].  
Excessive utilisation of antibiotics is associated with the presence of side effects and the 
spread of individual and community resistances [Costelloe C et al, 2010; Pichichero ME, 
1995]. In addition, unnecessary use of antibiotics leads to a medicalisation of an otherwise 
self-limiting condition which is associated with a more frequent reattendance on future 
occasions [Little P et al, 1997a]. GPs usually suspect that patients want antibiotics and in 
case of doubt they are more prone to prescribe an antibiotic [Butler CC et al, 2001]. Other 
risks associated with antibiotic overprescription are summarised in table 5.  
 
Table 5. Risks that have been shown to be associated with overuse of antibiotics 
Risks associated with overuse of antibiotics 
Increase of antimicrobial resistance  
Increase of more severe diseases 
Increase of the length of disease  
Increase of the risk of complications 
Increase of the mortality rate 
Increase of healthcare costs 
Increase of the risk of adverse effects, some being life-threatening 
Increase of re-attendance due to infectious diseases 
Increased medicalisation of self-limiting infectious conditions, such as acute pharyngitis 
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Recent surveys demonstrated a significant increase in the use of broad-spectrum antibiotics 
for the treatment of pharyngitis, a practice that is thought to contribute to the growing 
problem of antibiotic resistance and the medicalization of a generally benign illness 
[Steinman MA et al, 2003]. 
A systematic review of the use of antibiotics for sore throat that included 27 trials with 
12,835 patients found that antibiotics have some benefits in patients with GABHS infection 
(Table 6) [Spinks A et al, 2013]. Although these data are compelling, the dates of the studies 
included in the review should be considered. Most were conducted before 1975, when there 
were much higher rates of secondary complications, making the benefits of antibiotics seem 
more dramatic. As an example, the review found that the incidence of acute otitis media as a 
secondary complication of sore throat was 3% before 1975, compared with 0.7% in 2013. 
This difference increases the number needed to treat (NNT) from 50 to nearly 200 to prevent 
a single case of acute otitis media.  
Without treatment, streptococcal pharyngitis is associated with persistence of positive throat 
cultures for up to 6 weeks in 50% of patients [Catanzaro FJ et al, 1954]. In contrast, 
treatment with an active antibiotic results in negative throat cultures within 24 hours in more 
than 80% of patients [Krober MS et al, 1985; Randolph MF et al, 1985]. It is recommended 
that patients receive treatment for streptococcal pharyngitis for 24 hours before they return to 
school or work because shorter intervals are associated with a higher rate of positive cultures 
[Snellman LW et al, 1993]. Antibiotic therapy also reduces the duration of streptococcal 
symptoms [Brink WR et al, 1951; Denny FW et al, 1953; Krober MS et al, 1985; Randolph 
MF et al, 1985]. When patients are prescribed an appropriate antibiotic for GABHS 
pharyngitis, for instance penicillin, they improve substantially about 18–24 hours more 
rapidly than without therapy [Shulman ST et al, 2012].  Antibiotics may be less effective in 
ameliorating symptoms if treatment is delayed [Brink WR et al, 1951].  
Another evaluation used a national database of more than one million cases of sore throat and 
found that although there was a decrease in the incidence of quinsy after the use of 
antibiotics, the NNT was 4,300, suggesting that the small decrease in risk of an uncommon 
complication did not warrant the widespread use of antibiotics for a self-limited disease 
[Petersen I et al, 2007]. 
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Table 6. Benefits of treating with antibiotics the sore throat due to GABHS 
Benefit Observations 
Decreases 
symptom duration 
Mean 16-hour reduction in sore throat symptoms treated with 
antibiotics. In adults, penicillin decreases symptom duration by 
approximately two days in patients with Centor scores of 3 or 4 
[Zwart S et al, 2000a]. A similar study in children showed no benefit 
[Zwart S et al, 2003]. Throat soreness and fever were reduced by 
about half by using antibiotics [Spinks A et al, 2013]. The NNT to 
benefit to prevent one sore throat at day three is less than 6; at week 
one it is 21 
Decreases 
contagion 
Therefore, antibiotic therapy has a public health benefit. In 
approximately one fourth of individuals of the household is expected 
to be infected when there is a case [James WE et al, 1960; Lindbæk M 
et al, 2004a] 
Decreases 
suppurative 
complications 
Antibiotics mainly decrease quinsy (peritonsillar abscess) within two 
months (risk ratio: 0.15; 95% CI: 0.05 to 0.47) compared to those 
taking placebo; however, the incidence of rheumatic fever is very low 
nowadays [Marijon E et al, 2012]. Antibiotics also reduce the 
incidence of acute otitis media within 14 days (risk ratio: 0.30; 95% 
CI: 0.15 to 0.58) and acute sinusitis within 14 days (risk ratio 0.48; 
95% CI: 0.08 to 2.76) [Spinks A et al, 2013] 
Decreases non-
suppurative 
complications 
Mainly decreases the incidence of acute rheumatic fever by more than 
two-thirds within one month (risk ratio: 0.27; 95% CI: 0.12 to 0.60), 
even though the incidence of this condition has dramatically dropped 
in the Western countries. The trend of protecting against acute 
glomerulonephritis exists but there are too few cases to be sure 
[Spinks A et al, 2013] 
Decreases 
streptococcal shock 
syndrome 
Although rarely, untreated streptococcal pharyngitis can cause death, 
primarily from the streptococcal shock syndrome [Centor RM, 2013] 
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When a patient's symptoms persist, there are several possible explanations: The patient may 
have developed a suppurative complication limiting response to antibiotic therapy, such as a 
peritonsillar or retropharyngeal abscess or suppurative adenitis, and may require surgical 
intervention; alternatively, he or she may have viral pharyngitis and also be a chronic carrier 
of GABHS. Symptoms of viral pharyngitis usually resolve within 3–7 days [Lindbæk M et al, 
2006]. 
 
Complications of sore throat 
Complications of GABHS pharyngitis are generally rare in both children and adults [Abdel-
Haq et al, 2006; Almorth G et al, 2005; Galioto NJ, 2008; Gerber MA, 2005; Gerber MA et 
al, 2009; Hanna BC et al, 2006; Little P et al, 2013c; Martin JM et al, 2006; Talmon Y et al, 
2008]. Potential adverse outcomes include both suppurative (i.e. quinsy, acute otitis media, 
cervical lymphadenitis, mastoiditis, acute sinusitis) and non-suppurative (i.e. acute rheumatic 
fever, acute glomerulonephritis) complications (Table 7).  
 
Table 7. Complications of group A β-haemolytic streptococcal pharyngitis 
Suppurative complications Non-suppurative complications 
Quinsy (peritonsillar abscess) Acute rheumatic fever 
Retropharyngeal abscess Acute poststreptococcal glomerulonephritis 
Cervical lymphadenitis Poststreptococcal reactive arthritis 
Sinusitis  
Otitis media  
Mastoiditis  
 
Quinsy, also known as peritonsillar abscess, is a complication that occurs mainly in young 
adults, is a polymicrobial infection but GABHS is the main organism associated with the 
disease [Dunn N et al, 2007; Galioto NJ, 2008; Gerber MA et al, 2009; Martin JM et al, 
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2006; Mazur E et al, 2015; Steer AC et al, 2007; Talmon Y et al, 2008; Tanz RR et al, 2007; 
Watson N et al, 2000].  
Acute rheumatic fever has been widely investigated during the last decades, but its incidence 
is now very low in Europe and in most developed countries, but it remains very prevalent in 
poor areas [Carapetis JR et al, 2005]. Acute rheumatic fever is diagnosed based on the Jones 
criteria (Table 8), and it manifests an average of 2–3 weeks after onset of GABHS 
pharyngitis [Guidelines for the diagnosis of rheumatic fever, 1992]. 
 
Table 8. Revised Jones criteria for acute rheumatic fever 
Major criteria Minor criteria 
Carditis Fever 
Migratory polyarthritis Arthralgia 
Sydenham chorea Elevated erythrocyte sedimentation rate or C-
reactive protein 
Erythema marginatum Prolonged P–R interval on electrocardiogram 
Subcutaneous nodules Evidence of preceding streptococcal infection 
(any one of the following): 
‐ Elevated or rising antistreptolysin O or 
anti-DNAse B titer 
‐ Positive throat culture for group A β-
haemolytic streptococci 
A diagnosis of acute rheumatic fever requires 2 major or 1 major and 2 minor criteria, in 
addition to evidence of a recent streptococcal infection. 
 
Both acute rheumatic fever and rheumatic heart disease affect nearly 20 million people 
worldwide. Each year, approximately 233,000 people die of complications from acute 
rheumatic fever, primarily rheumatic heart disease, and it is the leading cause of cardiac-
related deaths worldwide in patients younger than 50 years. The World Health Organization 
UNIVERSITAT ROVIRA I VIRGILI 
ROLE OF POINT-OF-CARE TESTS IN ADULTS WITH ACUTE HARYNGITIS IN PRIMARY CARE. 
Olga Calviño Domínguez 
Dipòsit Legal: T 1415-2015
24 | P a g e  
 
estimates that 500,000 people each year acquire rheumatic fever, and 60% of these people 
develop rheumatic heart disease [Carapetis JR et al, 2005; Gerber MA et al, 2009; Morbidity 
and Mortality Weekly Report, 1988].  
Many guidelines recommend prescribing antibiotics to prevent acute rheumatic fever if 
streptococcal pharyngitis is suspected. This recommendation is most likely based on the 
findings of the Fort Warren studies in the United States in the 1950s [Catanzaro FJ et al, 
1958; Little P et al, 1997b; Siegel AC et al, 1961; Spink W et al, 1946; Wannamaker L et al, 
1951; Weinstein L et al, 1971]. They found a 0.3% to 3% reduction of the incidence of acute 
rheumatic fever if streptococcal angina was treated with parenteral penicillin. These findings, 
however, have never been confirmed in other trials with penicillin [Goslings WR et al, 1963; 
Haverkorn MJ et al, 1971; Saslaw M et al, 1956] nor have they been confirmed in 
consecutive prospective studies [Gordis L, 1985; Land MA et al, 1983; Valkenburg HA et al, 
1971]. Almost a half-century ago, an editorial claimed that the statement that 3% of such 
streptococcal infections will be followed by acute rheumatic fever rests mainly on the 
extensive work at Fort Warren, and it is not at all certain that conditions reflect these in 
general practice. There can therefore be no hard and fast rule that 3% of streptococcal 
infections are followed by acute rheumatic fever [Congeni B et al, 1987]. By the 1980s acute 
rheumatic fever was considered a vanishing disease that had disappeared in the Western 
world [Bonora G et al, 1989; Howie JG et al, 1985]. Some local revivals of acute rheumatic 
fever were registered in the United States (n=164) and in Italy (n=21), but closer analysis 
suggested that antibiotics did not play an important role [Glover JA, 1943; Spinks A et al, 
2013]. The morbidity and mortality rates for acute rheumatic fever in Western countries had 
clearly been declining before the use of antibiotics in the 1950s, and an effect of antibiotic 
use could not be shown [Pichichero ME et al, 1987; Randolph M et al, 1985]. That some 
guidelines rely on the results of the Fort Warren studies, whereas others do not, may explain 
the observed differences. Likewise, regional variation of the incidence of acute rheumatic 
fever could contribute. Notwithstanding, where some guidelines recommend penicillin to 
prevent acute rheumatic fever, other guidelines consider acute sore throat, even a 
streptococcal infection, as a self-limiting disease and state that antibiotics have only a limited 
effect on shortening the clinical evolution [Chamovitz R et al, 1954; De Meyere M et al, 
1992; Denny FW et al, 1950; Denny FW et al, 1953; Houser HB et al, 1953; Linder JA et al, 
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2006; Pichichero ME et al, 1987; Randolph M et al, 1985; Robertson KA et al, 2005; Ross JS 
et al, 2006; Wannamaker LW et al, 1951].  
Acute glomerulonephritis is another rare consequence of sore throat, following GABHS 
pharyngitis, usually occurs 10–14 days after infection, and is characterized by haematuria, 
proteinuria, azotemia, and hypertension. Unlike acute rheumatic fever, glomerulonephritis 
can occur after both GABHS pharyngitis and skin infections and is not preventable with 
appropriate antibiotic treatment.  
Uncommon complications of pharyngitis caused by group C or G streptococci that have been 
reported include reactive arthritis, subdural empyema and acute glomerulonephritis, but a 
causal relationship was not clearly established [Cimolai N et al, 1988; Gerber MA et al, 
1991; Scoggins L et al, 2010]. In 1997, Efstratiou reported consistent results of group C and 
G septicaemia over a 10-year period [Efstratiou A, 1997]. While sore throat caused by 
GABHS is known to be rarely associated with acute rheumatic fever in developed countries, 
this has not been reported as a complication following group C or group G streptococcal 
infection [Gerber MA et al, 2004]. There are, however, studies and expert opinions indicating 
that group C and group G streptococci might contribute to acute rheumatic fever pathogenesis 
in high-incidence settings [Chandnani HK et al, 2015; Haidan A et al, 2000; McDonald M et 
al, 2004]. Some clinical scientists have also attempted to associate GABHS infections with 
waxing and waning tic disorders and obsessive–compulsive behaviours in prepubertal 
children, although this is highly controversial and remains unproven [Shulman ST et al, 
2009]. 
Little et al recently conducted the Decision rule for severe Symptoms and Complications of 
Acute Red Throat in Everyday practice (DESCARTE) study in general practices throughout 
the United Kingdom in which fewer than 50% of patients with tonsillitis were prescribed 
antibiotics [Little P et al, 2013c]. The researchers enrolled 14,610 adults presenting with 
acute sore throat as the main symptom, with an abnormal examination result of the pharynx 
but without complications at the time of presentation. Overall, 56% of patients were 
prescribed antibiotics. Complications were assessed in patients who sought additional care 
within one month with new or unresolved symptoms. The entire cohort was analysed together 
(regardless of antibiotic use), with the researchers assuming that antibiotic treatment would 
attenuate the severity of, but not completely prevent, complications.  
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Complications— quinsy, otitis media, sinusitis, impetigo, or cellulitis—occurred in 
approximately 1% of patients, regardless of whether they received immediate or delayed 
antibiotics or were not given antibiotics. In multivariate analysis, severe tonsillar 
inflammation and severe earache were predictive of complications, but not strongly so, and 
70% of complications occurred when neither was present. Similarly, a Centor score of at least 
4 had a positive predictive value for complications of only 1.7% and the FeverPAIN score 
was similarly not helpful (positive predictive value: 2.1%) [Little P et al, 2013c]. Most 
complications occurred in patients who had low scores on both predictors or who had 
bacterial complications. Testing for GABHS infection was not performed in most patients. 
However, systemic complications, such as glomerulonephritis and rheumatic heart disease, 
were not reported [Little P et al, 2013c]. 
In summary, there is no doubt that antibiotic therapy reduces the risk of complications in 
patients with GABHS sore throat. The DESCARTE study showed a lower risk of suppurative 
complications in patients prescribed immediate or delayed antibiotics compared to those 
prescribed no antibiotics, once the analysis controlled for significant baseline differences 
between the treatment and control groups [Little P et al, 2014b]. This, along with earlier 
studies, clearly suggests that antibiotics do in fact reduce the risk of suppurative 
complications including peritonsillar abscesses [Dagnelie CF et al, 1996; Spinks A et al, 
2013; Zwart S et al, 2000]. Moreover, the DESCARTE study included patients with sore 
throat from any cause, the vast majority of whom did not harbour GABHS, so the potential 
benefit of antibiotic treatment in patients with streptococcal infection may have been 
underestimated. In addition, multiple studies have shown that the clinical benefit of antibiotic 
therapy is not dependent on the duration of symptoms [Dagnelie CF et al, 1996; Zwart S et 
al, 2000]. Moreover, even when delayed up to 9 days, treatment can also reduce the 
likelihood of rheumatic fever [Catanzaro FJ et al, 1954]. 
 
LABORATORY TESTS IN PHARYNGITIS 
Throat culture 
Even though paired acute and convalescent serologies should be the gold standard for the 
detection of GABHS in the pharynx, most studies consider that throat culture is enough for 
detecting the presence of group A streptococci in the upper respiratory tract and confirming 
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acute GABHS pharyngitis in patients with symptoms of sore throat [Snow V et al, 2001]. 
Throat culture yield is improved when collected appropriately, with the specimen obtained 
from the surface of either tonsil (or tonsillar fossae) and the posterior pharyngeal wall 
(Figure 1).  
 
Figure 1. Areas were the pharyngeal swab must be collected 
  
 
A child who cannot cooperate often requires immobilization of the neck to improve 
collection technique. Diagnostic accuracy is reduced when the specimen is collected from 
other areas of the mouth and oropharynx or if the patient has received an antibiotic shortly 
before the throat swab is obtained.  
The duration of incubation of the culture also affects diagnostic accuracy [Kellogg JA, 1990, 
Sociedad Española de Enfermedades Infecciosas y Microbiología Clínica, 1993]. Cultures 
should first be examined 18–24 hours after incubation and re-examined after 48 hours for a 
final reading. When these practices are followed, sensitivity of a single throat culture is 90%–
95% and specificity is >95%. The major disadvantage of throat culture in clinical practice is 
the delay in obtaining the results. The mean turnaround in obtaining the result of a throat 
culture is 48 hours [Sociedad Española de Enfermedades Infecciosas y Microbiología 
Clínica, 1993]. In addition to this 48-hour delay, there is debate as to whether negative 
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cultures should be re-examined after an additional day to increase the sensitivity of the test 
[Kocoglu E et al, 2006; Shulman ST, 2003]. Most of the reviews and guidelines considered 
do not support throat culture as a necessary clinical instrument for routine diagnosis of 
GABHS [Chapin KC et al, 2002; Forward KR et al, 2006; Gerber MA et al, 2004; Gieseker 
KE et al, 2002; Lindbæk M et al, 2004b; Shulman ST, 2003].  
 
Rapid antigen detection tests for GABHS 
A wide variety of rapid antigen detection tests (RADT) are available for diagnosing GABHS 
pharyngitis, with different diagnostic properties [Gerber MA et al, 2004; Tanz RR et al, 
2009]. The RADTs for the diagnosis of the streptococcal pharyngitis are based on acid 
extraction of cell-wall carbohydrate antigen and detection of the antigen with the use of a 
specific antibody. An alternative approach has been the rapid identification of S. pyogenes-
specific DNA sequences by means of hybridisation with a DNA probe or by means of a real-
time polymerase-chain-reaction assay. A wide range of sensitivity has been reported for 
currently available RADTs and the measured sensitivity has been shown to depend on the 
clinical likelihood of streptococcal infection in the test population [Edmonson MB et al, 
2005; Tanz RR et al, 2009]. Swabbing the posterior pharynx and tonsils and not the tongue, 
lips, or buccal mucosa increases the sensitivity of these tests [Fox JW et al, 2006a]. 
The great majority of RADTs have a high specificity compared with culturing a throat swab 
on a sheep blood agar plate culture [Gerber MA et al, 2004], and thus a positive result can be 
considered to be definitive and to obviate the need for culture. The negative predictive values 
of the RADTs are high, generally being around 95% [Chapin KC et al, 2002; Forward KR et 
al, 2006: Humair JP et al, 2006]. Two systematic reviews aimed at evaluating the validity of 
RADTs. The first one was published in in Spanish [Ruiz-Aragón J et al, 2010], but failed to 
examine potential sources of heterogeneity. The more recent meta-analysis explores the 
variability of sensitivity and specificity using a systematic approach; the goal of this 
systematic review was to identify accurate, unbiased estimates of RADT characteristics for 
children, adults, and RADT variety [Stewart EH et al, 2014]. The authors included 59 studies 
that examined 55,766 patients [Abu-Sabaah AH et al, 2006; Al-Najjar FY et al, 2008; 
Andersen JB et al, 2003; Araujo Filho BC et al, Armengol CE et al, 2004; Atlas SJ et al, 
2005; Ayanruoh S et al, 2009; Buchbinder N et al, 2007; Camurdan AD et al, 2008; Chapin 
KC et al, 2002; Chiadmi F et al, 2004; Cohen R et al, 2004; Cohen JF et al, 2012; 
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Contessotto Spadetto C et al, 2000; dos Santos AG et al, 2005; Dimatteo LA et al, 2001; 
Edmonson MB et al, 2005; Enright K et al, 2011; Ezike EN et al, 2005; Flores Mateo G et al, 
2010; Fontes MJ et al, 2007; Forward KR et al, 2006; Fourati S et al, 2009; Fox JW et al, 
2006a; Gieseker KE et al, 2003; Gurol Y et al, 2010; Hall MC et al, 2004; Hinfey P et al, 
2010; Humair JP et al, 2006; Johansson L et al, 2003; Kawakami S et al, 2003; Keahey L et 
al, 2002; Kim S, 2009; Lindbæk M et al, 2004b; Paper 1; Paper 2; Llor C et al, 2011; 
Maltezou HC et al, 2008; Mayes T et al, 2001; McIsaac WJ et al, 2004; Mezghani Maalej S 
et al, 2010; Mirza A et al, 2007; Nerbrand C et al, 2002; Parviainen M et al, 2011; Regueras 
de Lorenzo G et al, 2012; Rimoin AW et al, 2010; Rogo T et al, 2011; Roosevelt GE et al, 
2001; Rosenberg P et al, 2002; Santos O et al, 2003; Sarikaya S et al, 2010; Schmuziger N et 
al, 2003; Sheeler RD et al, 2002; Tanz RR et al, 2009; Uhl JR et al, 2003; van Limbergen J et 
al, 2006; Wong MC et al, 2002]. Forty three studies (18,464 patients) fulfilled the higher 
quality definition (at least 50 patients, prospective data collection, and no significant biases) 
and 16 (35,634 patients) did not. For the higher quality immunochromatographic methods in 
children (10,325 patients), heterogeneity was high for sensitivity and specificity. For enzyme 
immunoassay in children (342 patients), the pooled sensitivity was 86% (95% CI: 79–92%) 
and the pooled specificity was 92% (95% CI: 88–95%). For the higher quality 
immunochromatographic methods in the adult population (1,216 patients), the pooled 
sensitivity was 91% (95% CI: 87–94%) and the pooled specificity was 93% (95% CI: 92–
95%). For enzyme immunoassay in the adult population (333 patients), the pooled sensitivity 
was 86% (95% CI: 81–91%) and the pooled specificity was 97% (95% CI: 96–99%).  
In this systematic review of RADTs, the number of patients included in studies that met high 
methodological quality criteria was significantly smaller than the number of patients included 
in lower quality studies (18,464 vs. 35,634, respectively). However, the authors did not 
identify important sources of the high heterogeneity of sensitivity and specificity estimates 
among higher quality studies using immunochromatographic methods in children (10,325 
patients). In children, immunochromatographic and enzyme immunoassay methods 
outperform optical immunoassay methods.  
However, the performance of RADTs for GABHS is influenced by the skill, experience and 
expertise of the individual obtaining the throat swab and performing the RADT. The 
performance is also a function of the clinical characteristics of the illness of the patients 
selected for testing. As a result of this bias, often called spectrum bias, the performance of 
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RADT is not an absolute feature of a given test [Bisno AL et al, 2002; Gerber MA et al, 
2004]. To improve the accuracy of RADT, the test should be performed by trained staff [Fox 
JW et al, 2006b] and performed in the posterior pharyngeal wall and both tonsils as 
mentioned before [Fox JW et al, 2006a; Shulman ST, 2003; van der Veen EL et al, 2006].  
In conclusion, in both children and adults, all the observational studies and the guidelines 
considered support a high accuracy of immunochromotographic RADTs when these were 
performed in patients with a high probability of strep throat [Atlas SJ et al, 2005; Edmonson 
MB et al, 2005; Hall MC et al, 2004; Humair JP et al, 2006; Maltezou HC et al, 2008; Tanz 
RR et al, 2009], with the accuracy of RADTs being greater among patients with clinical 
criteria for GABHS, in both children and adults.  
 
Role for additional tests in the assessment of severity of acute sore throat 
Blood investigations are commonly carried out in patients presenting with tonsillitis. The 
significance of raised inflammatory markers in those with tonsillitis is debatable, but there is 
some evidence that their increase is linked to a higher likelihood of acute GABHS sore throat 
requiring antibiotics [Holm A et al, 2007; Koo CY et al, 2011; van der Meer V et al, 2005]. 
Regarding the diagnosis of Epstein-Barr pharyngitis Monospot testing is routinely undertaken 
mainly in hospital practice for the diagnosis of infectious mononucleosis, but results can be 
misleading, with current commercially available. Monospot tests quoted to be 70–92% 
sensitive and 96–100% specific [Elgh F et al, 1996]. The gold standard investigation is 
Epstein–Barr virus serology, since the presence of specific immunoglobulin M antibodies 
confirms infection, but the test is more costly and results take longer than the heterophile 
antibody test and is probably unnecessary in the majority of cases [Bird JH et al, 2014; 
Womack J et al, 2015]. Evidence within the literature suggests that the lymphocyte count 
alone or when used in combination with the total white cell count could be used as a quick 
screening test prior to monospot or serological testing, since infectious mononucleosis is 
unlikely if the lymphocyte count is less than 4,000 mm3 [Biggs TC, 2013]. However, it is 
reported that in the paediatric population or those with strong clinical signs of infectious 
mononucleosis, these methods may be more unreliable. Moreover, these tests are not 
recommended in the primary care setting, since the prevalence of infectious mononucleosis is 
very low and a negative result does not rule out the existence of this disease. Measurement of 
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serum antibodies to streptolysin O or DNase B, although useful for retrospective diagnosis of 
streptococcal infection to provide support for the diagnosis of acute rheumatic fever or 
poststreptococcal glomerulonephritis, is not helpful in the management of pharyngitis, since 
titres do not begin to increase until 7 to 14 days after the onset of infection, reaching a peak in 
3 to 4 weeks. Because serial tests are needed, they cannot be recommended for routine 
diagnosis in sore throat [Matthys J et al, 2007].  
One review, focused on complications of GABHS pharyngitis, concluded that laboratory 
testing (e.g. erythrocyte sedimentation rate) might be indicated for suspected 
poststreptococcal adverse outcomes [Hahn RG et al, 2005]. Further, no evidence of whether 
clinical information combined with biomarker data provides better prognostic information for 
sore throat. On the basis of the results of this systematic review, it is not necessary to 
routinely use biomarkers in the assessment of acute sore throat. However, more research on 
the use of other biomarkers, particularly the use of C-reactive protein (CRP) or the utilisation 
of other biomarkers to better predict those cases of sore throat that need antibiotic therapy is 
clearly needed. 
 
Use of RADTs is associated with an improvement of antibiotic usage  
Many papers about the benefit of RADTs on antibiotic utilisation have been published, most 
of them since 2002 (Table 9). Some of these studies were carried out with children [Maltezou 
HC et al, 2008; McIsaac WJ et al, 2004] and others with adults [Atlas SJ et al, 2005; Humair 
JP et al, 2006; Linder JA et al, 2006; McIsaac WJ et al, 2004; Worrall G et al, 2007: Llor C 
et al, 2011]. Other studies included patients of all ages [Johansson L et al, 2003; Little P et 
al, 2013a; McIsaac WJ et al, 2002; Rosenberg P et al, 2002]. Findings in children and adults 
were similar. Overall, five studies indicated that the use of RADTs (alone) could reduce 
antibiotic use, whereas three other studies indicated that a strategy involving a combination of 
clinical score and RADT use could reduce antibiotic use. 
Regarding studies performed with adults, clinicians using RADTs decreased the number of 
antibiotics. Worrall et al observed a percentage of antibiotics prescribed of 58% among 
clinicians who did not used the RADT compared to the 27% observed among those who did 
use the RADT [Worrall G et al, 2007]. In another study carried out in primary care, the use 
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of RADT significantly decreased the antibiotic prescribing from 60% to 37% in Switzerland 
[Humair JP et al, 2006]. 
 
Table 9. Papers considering the effect of use of RADTs on antibiotic use 
Author Type of 
study 
Observations 
McIsaac WJ et 
al, 2002 
Randomised 
clinical trial 
Control group: clinical check list. Intervention group: chart 
stickers that prompted them to calculate a score based on 
clinical findings and provided management 
recommendations linked to score totals 
Rosenberg P 
et al, 2002 
Prospective 
cohort study 
Outcome: use of antibiotics according to results of tests 
Johansson L et 
al, 2003 
Prospective 
cohort study 
The physicians estimated probability of infection with 
GABHS; they also noted management that would have been 
used before receiving any test results 
McIsaac WJ et 
al, 2004 
Prospective 
cohort study 
Comparison of recommendations of two guidelines with 
RADT alone, clinical rules, and treatment for culture 
positive: A. culture all, B. two North American guidelines, 
C. one guideline, D. the other guideline, E. modified Centor 
score and culture approach, F. RADT approach. Outcome: 
Total and unnecessary antibiotics.  
Atlas SJ et al, 
2005 
Prospective 
cohort study 
For each patient with symptoms of acute pharyngitis was 
performed a RADT and culture. Antibiotic prescriptions at 
the clinical encounter were compared among patients with 
positive or negative RADT 
Humair JP et 
al, 2006 
Prospective 
cohort study 
Five strategies: A. symptomatic treatment, B. systematic 
RADY, C. selective RADT, D. empirical antibiotic usage, 
E. systematic culture. Outcome: appropriate antibiotic use 
Linder JA et Retrospective A retrospective analysis to determine if clinicians in practice 
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al, 2006 cohort study use clinical criteria or microbiological testing to reduce 
antibiotic prescribing 
Worrall G et 
al, 2007 
Randomised 
clinical trial 
Four arms: A. usual practice, B. decision rules only, C. 
RADT only, D. decision rules + RADT. Outcome: 
prescribing rates and type of antibiotic prescribed 
Maltezou HC 
et al, 2008 
Randomised 
clinical trial 
Comparison of 3 groups: A private-public paediatrician, 
clinical diagnosis, B. private-public paediatrician, diagnosis 
by RADT and culture, C. hospital paediatrician, diagnosis 
by RADT and culture 
Llor C et al, 
2011 
Randomised 
clinical trial 
Two strategies: A. clinical score, B. RADT. Outcome: 
number of antibiotics prescribed and inappropriateness of 
antibiotic prescribing 
Little P et al, 
2013a 
Pragmatic 
clinical trial 
An internet programme randomised patients to targeted 
antibiotic use according to A. Delayed prescribing of 
antibiotics, B. clinical score, C. RADT 
 
In a Spanish clinical trial, clinicians without access to RADT were more likely to prescribe 
antibiotics compared with those who performed rapid tests (64.1% versus 43.8%) and the 
more Centor criteria the patients presented, the greater the number of antibiotics prescribed, 
regardless of whether RADT was available. However, antibiotics were prescribed in 30.7% 
of the cases with negative RADT in this results study [Llor C et al, 2011].  
However, a recent pragmatic clinical trial carried out in the UK, Little et al failed to observed 
a protective effect with the use of RADTs compared to use of only clinical criteria and 
another group assigned to delayed antibiotic prescribing [Little P et al, 2013a]. 
In conclusion, there is inconsistent evidence on which diagnostic strategy is best to reduce 
(unnecessary) antibiotic use [Little P et al, 2014a]. A strategy based on the use of clinical 
scores alone may be associated with higher antibiotic use as compared with either a 
combination of clinical score and RADT use or use of RADTs alone. Clinical scoring 
systems and rapid tests can be helpful in targeting antibiotic use [Bjerrum L et al, 2013]. 
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RECOMMENDED THERAPY IN PATIENTS WITH PHARYNGITIS 
Antibiotic therapy 
The recommended treatment for streptococcal pharyngitis is penicillin V. The highest levels 
of evidence in terms of type of antibiotics comes from a Cochrane review conducted in 2013 
examining the role of antibiotics in the presence of GABHS [van Driel ML et al, 2013]. The 
review included seventeen trials in its analysis (5,352 total participants); 16 compared 
penicillin with other antibiotic agents (six with cephalosporins, six with macrolides, three 
with carbacephem and one with sulphonamides), with the final one comparing clindamycin 
with ampicillin. Study conclusions revealed no strong evidence to show any meaningful 
differences across types of antibiotic studied.  
As penicillin is cheap, reliable (no significant resistance to GABHS seen yet), safe for use in 
those with infectious mononucleosis and is well tolerated, it is an appropriate first-line 
treatment in those with suspected bacterial infection. Despite >70 years of penicillin use, 
clinical isolates of penicillin-resistant GABHS have not been described. This is apparently 
because the organisms are intolerant to mutations that reduce the affinity of penicillin-binding 
proteins [Horn DL et al, 1998]. 
The authors of this review could find no evidence within the literature comparing the efficacy 
of intravenous antibiotics therapy compared with oral therapy in the management of tonsillitis 
within the secondary care setting, mainly in patients with mild and moderate pharyngitis –the 
commonest scenario in primary care –. Anecdotally, it is presumed that intravenous therapy 
is preferable to oral administration. Many patients presenting to hospital will be unable to 
take oral therapy initially, making intravenous therapy more appropriate. Another study used 
to validate the treatment algorithm presented in this article revealed that a trial of intravenous 
antibiotic therapy (used in combination with fluid rehydration and steroid therapy) was 
associated with a significantly reduced rate of hospital admission and length of stay [Bird JH 
et al, 2013]. Although teasing out the exact effect of using the combination of an intravenous 
antibiotic with steroid is difficult, what is clear is in the population of patients presenting with 
inability to swallow with systemic features, the use of an intravenous antibiotic initially and 
then converting to oral therapy later is likely to be sound clinical practice.  
In conclusion, oral penicillin V should be considered as first-line antibiotic in case of 
streptococcal infection. 
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Non-antibiotic therapy 
The use of probiotics along with antibiotics makes little difference in terms of cure and, 
therefore, they are not recommended [Gilbey P et al, 2015]. 
Paracetamol is known to be effective and superior to placebo at reducing fever, headache and 
throat pain for up to 6 hours [Bachert C et al, 2005]. Non-steroidal anti-inflammatory drugs 
(NSAID), namely diclofenac and ibuprofen, are also highly effective when compared to 
placebo [Boureau F et al, 1999; Gehanno P et al, 2003; Shy BD et al, 2014]. NSAIDs should 
be used with caution in the presence of dehydration due to nephrotoxic effects, and 
rehydration therapy should be commenced in conjunction. No studies were found 
contraindicating the use of codeine, tramadol or other opioid metabolites. Caution must be 
taken when using opiates in those whom airway compromise is already a concern, due to the 
addition of opioid-associated respiratory depression. With regard to topical therapy, treatment 
with flurbiprofen 8.75 mg lozenge has shown to relieve sore throat pain, swollen throat and 
difficulty swallowing immediately after the intake [Russo M et al, 2013; Shephard A et al, 
2015]. Ambroxol is also slightly more effective in relieving pain in acute sore throat than 
mint flavoured lozenges and placebo in the first hour after their intake [Chenot JF et al, 
2014]. However, the additional benefits of both NSAID and ambroxol lozenges beyond three 
hours after their intake remain unclear. Moreover, some authors have reported an association 
of some complications of pharyngitis such as quinsy with a history of previous NSAIDs 
[Demeslay J et al, 2014]. In children, there have been no randomised control trials examining 
the efficacy of pain relief in sore throat regarding paracetamol, ibuprofen and diclofenac; 
either alone or in comparison with each other. Recent medicines and healthcare products 
regulatory agency guidance has suggested caution over the use of codeine within the 
paediatric population, especially in those with potential respiratory depression [Robb PJ, 
2013].  
In terms of topical mouthwash, a multicentre, prospective, randomised, double-blinded, 
placebo-controlled study enrolled 147 patients comparing chlorhexidine, gluconate and 
benzydamine hydrochloride with placebo on the systemic effects of streptococcal pharyngitis 
[Cingi C et al, 2011]. The study concluded that when combined with oral antibiotics, topical 
analgesic sprays decreased the intensity of clinical signs in patients with streptococcal 
pharyngitis. Similar findings have also been documented regarding the use of topical 
analgesic sprays versus placebo in viral pharyngitis in a study including 164 patients. Both 
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pain and quality of life were improved at day 3 and day 7 using mouth sprays versus placebo, 
with no measurable side-effects [Cingi C et al, 2010]. Evidence would suggest that the use of 
topical mouth sprays in acute tonsillitis, bacterial or viral, is well tolerated with few side-
effects and may result in improvements in symptoms.  
Regarding the efficacy of corticosteroids, the only relevant evidence within this area comes 
from the primary care setting. A Cochrane systematic review and meta-analysis reviewing 
eight trials in the ambulatory setting (369 children, 374 adults) examined patients given a 
short course of corticosteroid or placebo (in addition, all patients also received an antibiotic) 
[Hayward G et al, 2012]. Results revealed an increased likelihood of complete resolution of 
pain at 24 and 48 h regardless of GABHS status, and a reduction in the meantime to onset of 
pain relief by more than 6 hours. Interestingly, another Cochrane review only including 
patients diagnosed with infectious mononucleosis revealed an improvement in symptoms at 
12 hours (versus placebo), but these benefits were not maintained following this time period 
[Candy B et al, 2006]. The algorithm highlighted within this latter review suggests that in the 
absence of complications, a single dose of corticosteroid should be considered. This is likely 
to work effectively as a pain reliever but also, it is hoped, aid early oral intake which should 
expedite oral therapy and hospital discharge. In terms of administration route, a few studies 
have examined the most appropriate delivery method of corticosteroids in tonsillitis, and to 
date, there appears to be no conclusive evidence. The highest level of evidence (randomised, 
double-blind, placebo-controlled trial) comes from a study conducted by Márvez-Valls et al 
examining oral versus intramuscular delivery of steroids in exudative pharyngitis in 70 
patients [Márvez-Valls EG et al, 2002]. They concluded no significant difference between the 
two groups, when assessing visual analogue pain scores at 24 and 48 hours. This would 
suggest that if tolerated, oral steroids would be an appropriate delivery method. Of course in 
the acute setting, patients with severe tonsillitis might not be able to swallow medication or 
fluids, meaning a parenteral route would have to be considered. 
 
VARIABILITY OF MANAGEMENT RECOMMENDATIONS 
Differences among guidelines are not merely academic; they have important consequences 
for daily practice [Linder JA et al, 2006]. A patient consulting a GP for acute sore throat will 
be managed differently according to the country. One of the major points of disagreement 
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between international guidelines on the management of acute pharyngitis is related to 
indications of the use of RADTs [Matthys J et al, 2007].  
In particular, from the available guidelines, it is still not clear whether a clinical decision 
alone, the use of RADTs, or a combination of clinical score with RADTs, should drive the 
decision on the use of antibiotics in patients presenting in the primary-care setting with acute 
pharyngitis. Hence, GPs in the USA, France, Finland or Spain will generally adopt a 
diagnostic test to decide on treatment, while in the UK and the Netherlands the decision will 
be driven by the severity of the disease [Matthys J et al, 2007]. In the UK and the 
Netherlands no diagnostic tests are used at all. These approaches are based on scientific 
evidence. The differences seem to be related to selection or interpretation of the available 
studies (Table 10). 
 
Table 10. Summary information from guidelines evaluating the use of point-of-care 
tests in the diagnosis of GABHS pharyngitis 
Guideline Country Conclusions 
European Society of Clinical 
Microbiology and Infectious 
Diseases (ESCMID) 
[Pelucchi C et al, 2012] 
Europe Testing and inflammatory markers not 
recommended. Antibiotic treatment recommended 
for patients with at least three criteria 
Agence Française de 
Sécurité Sanitaire des 
Produits de Santé 
(AFSSAPS) [AFSSAPS, 
2003] 
France Testing only patients with at least two clinical 
criteria by using a RADT. Inflammatory markers 
testing not recommended 
Swedish Strategic 
Programme for the Rational 
Use of Antimicrobial Agents 
(STRAMA) [Cars O et al, 
2012] 
Sweden Testing only patients with at least two clinical 
criteria by using a RADT. If a RADT is negative 
and suspicious remain that the aetiology is 
streptococcal, a throat swab should be taken for 
culture. Inflammatory markers testing not 
recommended 
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Finnish Medical Society 
Duodecim [Duodecim, 2007] 
Finland Testing only patients with at least two clinical 
criteria by using a RADT. If a RADT is negative 
and suspicious remain that the aetiology is 
streptococcal, a throat swab should be taken for 
culture. Inflammatory markers testing not 
recommended 
National Institute for Health 
and Clinical Excellence 
(NICE) [NICE, 2008] 
UK Testing and inflammatory markers not 
recommended. Antibiotic treatment recommended 
for patients with at least three criteria and consider 
delayed prescribing for those with two criteria 
Scottish Intercollegiate 
Guidelines Network (SIGN) 
[SIGN, 2010] 
Scotland Testing and inflammatory markers not 
recommended. Antibiotic treatment recommended 
for patients with at least three criteria  
Deutschen Gesellschaft für 
Allgemeinmedizin und 
Familienmedizin (DEGAM) 
[Wächtler H et al, 2011] 
Germany Testing and inflammatory markers not 
recommended. However, RADT can be used in 
patients with at least three criteria and its result 
should guide therapy 
Nederlands Huisartsen 
Genootschap [Starreveld JS 
et al, 2008] 
Holland Testing and inflammatory markers not 
recommended. Antibiotic treatment recommended 
for patients with at least three criteria 
Sociedad Española de 
Medicina Familiar y 
Comunitaria (semFYC) 
[Molero JM et al, 2010] 
Spain Testing only patients with at least two clinical 
criteria by using a RADT. Inflammatory markers 
testing not recommended 
Societat Catalana de 
Medicina de Família [Cots 
JM et al, 2005] 
Spain Testing only patients with at least two clinical 
criteria by using a RADT and its result should 
guide therapy. Inflammatory markers testing not 
recommended 
Italian Panel on the 
Management of Pharyngitis 
Italy Testing only patients with at least two clinical 
criteria by using a RADT. Inflammatory markers 
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in Children [Chiappini E et 
al, 2012] 
testing not recommended 
Infectious Diseases Society 
of America (IDSA) 
[Shulman ST et al, 2012] 
USA Testing only patients with at least two clinical 
criteria by using a RADT. Inflammatory markers 
testing not recommended 
American College of 
Physicians (ACP);  
American Academy of 
Family Physicians (AAFP) 
[Snow V et al, 2001] 
USA Treat patients who have four criteria and test 
patients with two and three criteria or test no one 
and treat patients who meet three or four criteria. 
Inflammatory markers not recommended 
Centers for Disease and 
Prevention (CDC) [Cooper 
RJ et al, 2001] 
USA Recommends for patients with two or more 
criteria the following strategies: (a) Test patients 
with two, three, or four criteria by using a rapid 
antigen test, and limit antibiotic therapy to 
patients with positive test results; (b) test patients 
with two or three criteria by using a rapid antigen 
test, and limit antibiotic therapy to patients with 
positive test results or patients with four criteria; 
or (c) do not use any diagnostic tests, and limit 
antibiotic therapy to patients with three or four 
criteria 
 
Areas of uncertainty 
Fine et al reported a major validation of clinical prediction rules for predicting GABHS 
pharyngitis [Fine AM et al, 2012]. They examined the prediction model that first reported in 
1981 [Centor RM et al, 1981] and the modification (incorporating age into the decision rule) 
that McIsaac et al reported in 1998 [McIsaac WJ et al, 1998]. This validation confirms a 
recent meta-analysis that arrived at the same finding [Aalbers J et al, 2011]. These models 
provide a probability of a positive GABHS culture based on a prevalence estimate and 4-
point scoring system. The 4-point system appears to work well for preadolescent pharyngitis, 
where ultimately the clinician must make a dichotomous decision— GABHS infection or a 
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viral infection. However, as patients enter adolescence and continue growing into young 
adulthood, the model becomes more controversial; indeed, the 2 US guidelines differ in their 
approach to adult pharyngitis [Centor RM et al, 2007]. To understand why there is less 
certainty in the diagnosis of pharyngitis in adolescents and older persons, several important 
differences between this population and young children are noted [Mitchell MS et al, 2011]: 
 Adolescents and young adults respond to penicillin treatment of GABHS with a 2-day 
decrease in symptoms, while preadolescents do not appear to show this effect [Zwart S et 
al, 2000a: Zwart S et al, 2003]; 
 Group C (and other non–group A) β-haemolytic streptococcal pharyngitis occurs more 
frequently in adolescents and young adults than in preadolescents. In adolescents and 
young adults, treatment of group C streptococcal pharyngitis results in a 1-day shorter 
duration of symptoms [Zwart S et al, 2000b]; 
 While both age groups develop Epstein-Barr infections, only the adolescents and young 
adults develop the infectious mononucleosis syndrome; and 
 F. necrophorum pharyngitis occurs much more frequently in adolescents and young 
adults, as does the Lemierre syndrome 
Given these differences, we could ask ourselves if we should empirically treat adolescents 
and young adults with antibiotics if they have a Centor score of 3 or 4. To answer this 
question we should make explicit the potential benefits and risk of antibiotic therapy. If a 
pharyngitis has a bacterial cause (at least with GABHS and group C streptococcal 
pharyngitis), then treatment with appropriate antibiotics will decrease symptom duration for 
adolescents and young adults [Spinks A et al, 2013]. We cannot be certain that antibiotics can 
decrease the duration of fusobacterial pharyngitis. Given this information, some authors back 
up the treatment of GABHS, group C streptococci, group G streptococci, and fusobacterial 
pharyngitis.  
All experts and guidelines agree not to test or treat patients with scores of 0 or 1 with 
antibiotics. Scores of 2 are indeterminate, and currently, most guidelines suggest rapid 
streptococcal testing. In other countries such as the United Kingdom, a strategy of delayed 
prescribing of antibiotics, is highly recommended among Centor score 2 [National Institute 
for Health and Clinical Excellence, 2008]. Overall, patients with scores of 3 or 4 represent 
approximately 30% of all adolescent and adult patients with pharyngitis. Some authors 
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recommend patients with scores of 3 and/or four to be treated empirically without further 
testing but others do recommend the use of RADT.  
In this context, several decision analyses have compared the cost-effectiveness of various 
strategies for diagnosis and treatment (Table 11). One analysis of four strategies for the 
management of pharyngitis in children (treatment of all patients with symptoms, RADT 
alone, culture alone, or RADT plus culture) concluded that a RADT plus culture was most 
cost-effective when the costs of managing complications of streptococcal infection and 
treatment were included [Lieu TA et al, 1990]. Another study involving children, which 
included these four strategies plus a “treat none” strategy and used a sensitivity of 80% for 
the RADT, showed that the RADT alone was the most cost-effective approach [Ehrlich JE et 
al, 2002].  
 
Table 11. Strategies of antibiotic therapy in pharyngitis 
Strategies of antibiotic therapy in pharyngitis 
No treatment  
Treatment of all patients with symptoms 
Treatment based on an algorithm of signs and symptoms alone 
Antibiotic treatment based on the results of a throat culture 
Treatment based on the results of a RADT alone 
Treatment based on the results of a RADT plus culture in patients with a negative RADT  
Treatment based on an algorithm of signs and symptoms in combination with the selective 
use of culture 
Treatment based on an algorithm of signs and symptoms in combination with the selective 
use of RADT (most recommended) 
 
Some clinical guidelines are now advocating an increasingly nihilistic approach to acute 
pharyngitis, in which diagnostic testing is not performed and antibiotic treatment is not 
provided [Gaines C et al, 2015]. However, many GPs remain uncomfortable with this 
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nihilistic approach, and surveys indicate that antibiotic prescribing to adults presenting with 
sore throats continues to vastly exceed the prevalence of GABHS in this population [van 
Brusselen D et al, 2014]. A similar study involving adults concluded that empirical treatment 
of all symptomatic patients was the least cost-effective strategy and that the other four 
strategies had similar cost-effectiveness. The strategy of treating only patients with a positive 
culture was the least expensive. However, a RADT plus culture would be the most cost-
effective strategy if the prevalence of streptococcal pharyngitis were greater than 20% 
[Neuner JM et al, 2003]. A similar result was observed in a relatively recent meta-analysis 
carried out in our country in paediatric population [Giráldez-García C et al, 2011]. A 
consistent finding is that empirical antibiotic treatment on the basis of symptoms alone results 
in overuse of antibiotics, increased costs, and an increased rate of side effects from 
antibiotics, as compared with other strategies. 
Table 12 describes when a RADT should be recommended by the Spanish Society of Family 
Medicine (semFYC) depending on the age of the patients and describes the situations in 
which these RADTs should not be used in clinical practice [Molero JM et al, 2010].  
 
Table 12. When use of RADT should and should not be recommended in the practice 
(semFYC guidelines) 
Clinical condition Observations 
Patients aged 4 or more 
with pharyngitis and two 
or more Centor criteria 
Fever or history of fever, tonsillar exudate or tonsil inflammation, 
tender anterior cervical glands, absence of cough 
Patients younger than 4 
years, only if there is any 
of these conditions 
Community outbreak of GABHS infection, paronychia, impetigo, 
scarlatiniform rash, strawberry tongue  
RADT should not be 
carried out with the 
presence of any of these 
conditions 
Suspected viral infection (age younger than 4 years and patients 
with Centor score less than two), immunocompromised patient, 
previous taking of antibiotics, history of rheumatic fever, chronic 
pharyngitis, severe symptoms, or outbreak of GABHS infection 
in the community 
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What is clear-cut is that patients with a Centor score of 0 or 1 are unlikely to have GABHS 
infection, and, therefore, further testing should not be recommended. As recently mentioned 
by Linder, although management of adults with a sore throat is simple, clinicians often 
overcomplicate it [Linder JA, 2015]. Approximately one half of adults who seek care for a 
sore throat will have a Centor score of 0 or 1, but many clinics indiscriminately test all 
patients who present with pharyngitis [Fine AM et al, 2012; Linder JA et al, 2006].  
 
Figure 2. Management of acute pharyngitis (semFYC recommendations, 2015)  
Symptoms of acute pharyngitis 
 
Any of the following criteria? 
 Presence of a community outbreak of GABHS (e.g. scarlet fever) 
 Severe symptoms (malaise, ear pain, severe inflammation) 
 History of rheumatic fever 
 Immunosuppression 
No 
    Centor score?        Yes 
 Temperature ≥38.5ºC 
 Tender cervical nodes      First-choice antimicrobial treatment 
 Pharyngotonsillar exudate 
 Absence of cough 
 
 <2     ≥2                    RADT 
 
   Symptomatic treatment              (-) 
 
Indiscriminant testing may improve patient flow, but it exposes patients to inconvenience, 
discomfort, expense, false-positive test results, and unnecessary antibiotics. Better triage 
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before visits. Whether by online symptom checkers, phone, video, or asynchronous e-visits, 
could reduce unnecessary visits for a self-limited illness [Fine AM et al, 2013].  
These recommendations have also endorsed by other primary care Spanish scientific 
societies, such as Sociedad Española de Médicos de Atención Primaria (SEMERGEN), 
Sociedad Española de Médicos Generales y de Familia (SEMG) and Sociedad Española de 
Pediatría Extrahospitalaria  y de Atención Primaria (SEPEAP). However, since some key 
papers have been published over the last five years, an algorithm has recently been published 
by the Spanish Society of Family Medicine [Llor C et al, 2015].  
Figure 2 updates these recommendations with the inclusion of the latest papers published on 
acute pharyngitis. It constitutes the guidelines to be followed by GPs and paediatricians in 
Spain. This clear-cut algorithm clearly describes the situations in which antibiotic therapy 
should not be administered, since viral infections are not considered in this flowchart. 
However, this algorithm might not possibly reflects the truth about when antibiotic therapy 
should be warranted, since there is no sufficient evidence about the need of antibiotic therapy 
in streptococcal causes other than GABHS and fusobacterial pharyngitis, but on the basis of 
the current evidence, constitutes the least worst guideline available at the time being [Cots 
JM, et al, 2015], and it is mainly based on a paradigm: In primary health care, never prescribe 
antibiotics to patients suspected of having an uncomplicated sore throat caused by GABHS 
without first confirming the presence of this bacterium [Gunnarsson MS et al, 2012]. 
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Main objective 
To evaluate the validity of two immunochromotographic RADT in patients with a high 
suspicion of presenting pharyngitis by GABHS. 
 
Secondary objectives 
1. To assess the validity of the RADT OSOM® Strep A (Genzyme lab) for diagnosing 
GABHS pharyngitis in patients aged 14 or older with acute sore throat and at least two 
Centor criteria.  
2. To assess the validity of the Analyz-Strep A Rapid® test (Orion Diagnostica) for 
diagnosing GABHS pharyngitis in adults with acute sore throat and at least three Centor 
criteria. 
3. To evaluate if the repetition of the RADT OSOM® Strep A (Genzyme lab) in patients 
aged 14 or more with acute sore throat and at least two Centor criteria with a previously 
negative RADT improves the validity of the RADT. 
4. To evaluate the association between CRP concentrations with the aetiology of pharyngitis 
in adults with acute sore throat and four Centor criteria. 
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Common methods used in the four substudies 
Samples for gold standard were taken by the GPs, who had previously been trained to 
perform the technique correctly with vigorous rotation of the tonsils and the posterior 
pharynx without touching the tongue, teeth or gums. They were sent to the Department of 
Microbiology of the Hospital Joan XXIII of Tarragona with AMIES (Copan Innovation, 
Brescia, Italy) as medium. Samples were seeded in a plate of blood agar and were incubated 
at 37ºC in an atmosphere of CO2 at 5% during 48 h. A culture was considered positive for 
GABHS, with a growth of any number of β-haemolytic colonies, Gram staining with 
streptococcal morphology and a catalase negative test with posterior identification, with an 
automated panel for WIDER Gram-positive cocci (Soria Melguizo, Madrid, Spain). Results 
were confirmed with posterior serogrouping with the Streptococcal Grouping Kit (Oxford, 
UK). The culture was considered negative after 48 hours of incubation, with the absence of β-
haemolytic colonies. In patients, with a negative RADT, the determination was repeated. 
 
Data analysis 
Clinical characteristics were compared using t-test for continuous variables and chi-squared 
analysis for categorical variables. The sensitivity, specificity and positive and negative 
predictive values of the RADTs were determined by a two-way contingency table, using 
culture results as the gold standard. Statistical significance was accepted at p<0.05. 
 
Paper 1 
Validation of a rapid antigenic test in the diagnosis of pharyngitis caused by GABHS (Aten 
Primaria 2008;40:489–94.) 
 GPs participating: Prospective study was carried out in six surgeries at the primary care 
centre Jaume I (Tarragona, Spain). 
 Time span: From January 2007 to March 2008.  
 Patients: Adults aged 14 years or more with acute pharyngitis and ≥2 Centor criteria –
history of fever, presence of tonsillar or pharyngeal exudates, presence of tender cervical 
glands and ⁄or absence of cough– recruited consecutively. Subjects who had received 
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systemic antibiotics within the previous 2 weeks and if a swab could not be collected 
were excluded.  
 Sample size: It was calculated to be 170 subjects for a precision of 6% and expected 
proportion of 20%, with a 95% confidence interval. 
 RADT used: OSOM® StrepA (Genzyme Diagnostics, Cambridge, MA, USA).  
 
Paper 2 
Repetition of the rapid antigen test in initially negative supposed streptococcal pharyngitis is 
not necessary in adults (Int J Clin Pract 2009;63:1340–4.) 
 GPs participating: Prospective study was carried out in six surgeries at the primary care 
centre Jaume I (Tarragona, Spain). 
 Time span: From January 2007 to October 2008.  
 Patients: Adults aged 14 years or more with acute pharyngitis and ≥2 Centor criteria –
history of fever, presence of tonsillar or pharyngeal exudates, presence of tender cervical 
glands and ⁄or absence of cough– recruited consecutively. Subjects who had received 
systemic antibiotics within the previous 2 weeks were excluded.  
 RADT used: OSOM® StrepA (Genzyme Diagnostics, Cambridge, MA, USA).  
 In patients, with a negative RADT, the determination was repeated. 
 
Paper 3 
Validation of Analyz-Strep A Rapid test in the diagnosis of acute pharyngitis (Aten Primaria 
2015;47:69–70.) 
 GPs participating: Prospective study was carried out in six surgeries at the primary care 
centre Jaume I (Tarragona, Spain). 
 Time span: From January 2011 to December 2011.  
 Patients: Adults aged 18 years or more with acute pharyngitis and ≥3 Centor criteria – 
history of fever, presence of tonsillar or pharyngeal exudates, presence of tender cervical 
glands and ⁄or absence of cough– recruited consecutively.  
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 RADT used: Analyz-Strep A Rapid® test (Orion Diagnostica, Espoo, Finland).  
 
Paper 4 
Association between C-reactive protein rapid test and group A streptococcus infection in 
acute pharyngitis. J Am Board Fam Med 2014;27:424–6. 
 GPs participating: Prospective study was carried out in six surgeries at the primary care 
centre Jaume I (Tarragona, Spain). 
 Time span: from January 2010 to May 2012.  
 Patients: Adults aged 18 years or more with acute pharyngitis and 4 Centor criteria –
history of fever, presence of tonsillar or pharyngeal exudates, presence of tender cervical 
glands and absence of cough– recruited consecutively.  
 RADT used: Patients underwent a CRP rapid test during the consultation by means of two 
devices: QuikRead® and QuikRead Go® (Orion Diagnostica, Espoo, Finland). 
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ORIGINALES
Objetivo. Determinamos la validez de la
técnica antigénica rápida (TAR) OSOM
StrepA Genzyme en el diagnóstico de la
faringitis aguda causada por estreptococo 
β-hemolítico del grupo A (EBHGA).
Diseño. Estudio de pruebas diagnósticas.
Emplazamiento. Equipo urbano de atención
primaria.
Participantes. Todos los pacientes mayores 
de 14 años atendidos en 6 consultas con
síntomas de odinofagia y 2 o más de los
criterios de Centor (exudado faringomigdalar,
adenopatías laterocervicales dolorosas,
ausencia de tos y/o historia o presencia 
de fiebre).
Mediciones principales. A todos los pacientes
se les tomó una muestra faringoamigdalar 
con 2 hisopos, uno para TAR y otro que fue
remitido servicio de microbiología para
realizar cultivo.
Resultados. Fueron evaluables 182 sujetos,
con una edad media de 30,6 ± 12,1 años,
116 mujeres (63,7%). Presentaron 2, 3 
y 4 criterios de Centor 63, 83 y 36 sujetos,
respectivamente. El cultivo fue positivo en
102 casos (56%), observándose infección por
EBHGA en 40 pacientes (22%; intervalo 
de confianza [IC] del 95%, 21,2-22,8); en 
26 casos se aisló estreptococo del grupo C
(14,3%). La infección por EBHGA presentó
una mayor prevalencia entre los pacientes 
con 4 criterios (un 38,9% frente a un 25,3%
observado con 3 criterios y frente al 7,9% 
con 2 criterios; p < 0,001). La TAR tuvo una
sensibilidad del 95%, una especificidad del
93%, un valor predictivo positivo del 79,2% 
y un valor predictivo negativo del 98,5%.
Conclusiones. Estos resultados demuestran 
la utilidad de la TAR para el diagnóstico 
de la faringitis estreptocócica. Su uso debería
extenderse a todas las consultas de atención
primaria.
Palabras clave: Faringitis. Streptococcus
pyogenes. Técnica antigénica rápida.
Estreptococo β-hemolítico del grupo A.
VALIDATION OF A RAPID ANTIGENIC
TEST FOR THE DIAGNOSIS OF
ACUTE PHARYNGITIS CAUSED 
BY GROUP A β-HAEMOLYTIC
STREPTOCOCCUS
Objective. To determine the validity of the
rapid antigen test (RAT) OSOM StrepA
Genzyme for the diagnosis of acute
pharyngitis caused by group A β-haemolytic
strep (GABHS).
Design. Diagnostic techniques survey.
Setting. Urban primary care centre, Spain.
Participants. All patients over 14 years old
seen in 6 surgeries with sore throat and 2 
or more Centor criteria: pharyngotonsillar
exudate, tender laterocervical nodes, absence
of coughing, and/or history or presence of
fever.
Principal measurements. Pharyngeal swabs
were taken from all the patients, one for
RAT and another to send for culture in 
the microbiology department.
Results. A total of 182 patients were
evaluable, with a mean age of 30.6 (12.1)
years of which 116 were women (63.7%); 63
patients had 2 Centor criteria; 83 had 3 and
36, the 4 criteria. The culture was positive in
102 patients (56%), with GABHS showing
infection in forty (22%; 95% confidence
interval [CI], 21.2-22.8). Group C
streptococcus was isolated in 26 patients
(14.3%). GABHS was higher among
patients with four Centor criteria (38.9% vs
25.3% observed among those with 3 criteria
and 7.9% with 2 criteria; P<.001). Sensitivity
of RAT was 95%, with a specificity of 93%,
a positive predictive value of 79.2% 
and a negative predictive value of 98.5%.
Conclusions. These results show the
usefulness of RAT for diagnosing
streptococcal pharyngitis. Its use should 
be spread to all primary care practices.
Key words: Pharyngitis. Streptococcus pyogenes.
Rapid antigen test. Group A β-haemolytic
streptococcus.
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Introducción
La faringitis es, junto con la rinitis, el motivo asistencialmás frecuente de consulta al médico de atención
primaria en España1. Es también una de las razones 
más frecuentes por las que se prescribe un antibiótico 
en nuestro país, con una tasa aproximada de prescripción
del 80%1-3; a pesar de ello, sólo el 50% de las faringitis 
en niños y el 15-25% de las de los adultos tienen 
una etiología bacteriana2-4. No debe tratarse de forma
sistemática con antibióticos ya que, según los metaanálisis
efectuados, la mayor parte de las faringitis se curan aunque
no se administren antibióticos5. Sólo la infección causada
por Streptococcus pyogenes o estreptococo β-hemolítico 
del grupo A (EBHGA) requiere la utilización de un
antibiótico, ya que corta la transmisión y diseminación 
de S. pyogenes en la comunidad, reduce la sintomatología
respecto el grupo no tratado en una media de 16 h y
porque previene las complicaciones supurativas; según 
la revisión Cochrane, por cada 100 pacientes tratados 
con antibióticos respecto el grupo asignado a placebo 
se produce un caso menos de fiebre reumática, 2 casos
menos de otitis media aguda y 3 casos menos de abscesos
periamigdalinos5,6. Sin embargo, la mayor parte de
estudios incluidos en esta revisión se llevaron a cabo en la
década de 1950 y 1960, y la incidencia de complicaciones
en las dos últimas décadas es mucho menor que en la
época en la que se llevaron a cabo estos ensayos clínicos7.
Recientemente se ha publicado un trabajo en el Reino
Unido en el que se confirma que la disminución en la
prescripción de antibióticos para tratar la faringitis en 
los últimos años no se acompaña de un mayor número 
de casos de fiebre reumática o de abscesos
periamigdalinos8.
La faringitis aguda plantea problemas al médico 
de atención primaria, ya que es difícil diferenciar
clínicamente la etiología por EBHGA de la no
estreptocócica. El patrón oro para su diagnóstico sigue
siendo el cultivo faríngeo, pero presenta algunas
limitaciones importantes, como la demora en la
consecución de los resultados y, además, no permite
distinguir entre infección aguda y estado de portador.
Habitualmente, en la práctica, se utilizan los criterios
clínicos para llegar a identificar a aquellos pacientes que
deben seguir un tratamiento antimicrobiano. En este
sentido, los más conocidos son los 4 criterios propuestos
por Centor9: historia o presencia de fiebre, exudado
faringoamigdalar, adenopatías laterocervicales dolorosas 
y ausencia de tos. Más tarde, McIsaac incluyó también la
edad, de forma que se consideraba otro criterio la edad
inferior a 15 años10. En los últimos años se han
desarrollado nuevas técnicas antigénicas rápidas (TAR)
para el diagnóstico de las faringoamigdalitis agudas
producidas por EBHGA, con una mejor sensibilidad y
especificidad que las que existían en la década de 1990.
En este estudio pretendemos evaluar la validez del
OSOM Genzyme StrepA en pacientes con 2 o más
criterios de Centor.
Métodos
Se trata de un estudio observacional prospectivo efectuado entre
enero de 2007 y marzo de 2008. Se incluyeron consecutivamen-
te en 6 consultas de nuestro centro de salud pacientes mayores de
14 años con clínica de odinofagia y 2 o más de los criterios 
de Centor: exudado faringomigdalar, adenopatías laterocervicales
dolorosas, ausencia de tos y/o historia o presencia o historia de 
fiebre (> 38 oC). Se excluyeron los pacientes que habían recibido
tratamiento antimicrobiano en las 2 semanas previas y si no se 
habían podido recoger frotis. El tamaño de la muestra se calculó en
170 individuos para una precisión del 6% y una proporción espera-
da del 20%, con un intervalo de de confianza (IC) del 95%. Se con-
feccionó una hoja de recogida de datos en la que constaban edad,
sexo, presencia de estos 4 criterios y si la infección era recurrente
(menos de 2 meses desde el último episodio) o no recurrente. Para
este estudio se tomaron 2 muestras a cada paciente, friccionando
sobre las amígdalas y/o pared posterior de la faringe, sin tocar ni la
lengua ni los dientes ni las encías, con una torunda con algodón
para cultivo. La toma de muestras fue realizada por los 6 médicos
de familia, que previamente habían sido entrenados para efectuar
la técnica de forma correcta. Con una de las muestras se realizó el
OSOM StrepA (Laboratorio Genzyme), siguiendo las instruc-
ciones del fabricante. El otro hisopo, con medio de transporte tipo
AMIES (Copan Innovation Italy), se envió al Servicio de Micro-
biología del Hospital Joan XXIII de Tarragona. Se procedió a la
siembra en una placa de agar sangre y se incubaba a una tempera-
tura de 37 oC en atmósfera de CO2 al 5% durante 48 h. Se consi-
deró cultivo positivo para S. pyogenes el crecimiento de cualquier
número de colonias β-hemolíticas, tinción de Gram positiva con
morfología de estreptococo y test de catalasa negativo, con poste-
rior identificación mediante el panel automatizado para cocos
grampositivos WIDER (Fco. Soria Melguizo). Los resultados se
confirmaron con el posterior serogrupado mediante el Streptococ-
cal Grouping Kit (Oxford, Reino Unido). El cultivo se consideró
negativo tras 48 h de incubación con ausencia de colonias β-he-
molíticas.
Para el análisis estadístico se utilizaron las pruebas de la χ2 para el
análisis de variables cualitativas y de la t de Student-Fisher para
comparación de medias. Se calcularon la sensibilidad, la especifi-
cidad, el valor predictivo positivo y el valor predictivo negativo
para los distintos criterios de Centor y para la TAR. Se considera-
ron diferencias estadísticamente significativas valores de p < 0,05.
Resultados
Se incluyeron en el estudio de forma consecutiva 184 pa-
cientes con síntomas de faringitis y, al menos, 2 criterios de
Centor, aunque 2 hisopos se extraviaron en el transporte al
servicio de microbiología, por lo que resultaron evaluables
182 casos (véase esquema general del estudio). La edad me-
dia fue de 30,6 ± 12,1 años, con 116 mujeres (63,7%). Un
total de 63 pacientes presentaban 2 criterios de Centor,
83 presentaban 3 criterios y 36 pacientes, 4 criterios. El 
criterio de Centor que más frecuentemente presentaban 
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los pacientes fue el exudado faringoamigdalar (158 casos;
86,8%), seguido de la historia de fiebre (140 casos; 76,9%),
mientras que el menos frecuente fue la presencia de adeno-
patías laterocervicales dolorosas (89 casos; 48,9%). El culti-
vo fue positivo para algún microorganismo en 102 casos
(56%), siendo más frecuente entre los que presentaban 4
criterios (25 casos; 69,4%), sin que se observaran diferen-
cias estadísticamente significativas con los otros dos grupos
de pacientes. En la tabla 1 se describe la etiología observa-
da según el número de criterios de Centor y en la figura 1 se
exponen los distintos agentes etiológicos aislados en el cul-
tivo. No se observaron diferencias estadísticamente signi-
ficativas entre ambos sexos y la incidencia de faringoamig-
dalitis estreptocócica. La edad media entre los cultivos 
positivos para EBHGA fue ligeramente inferior a los que
presentaron cultivo negativo, incluso sin hallar diferencias
estadísticamente significativas (29,7 ± 11 frente a 30,9 ±
12,3 años). La incidencia de infección por EBHGA fue
significativamente más alta entre los que presentaban 4 cri-
terios de Centor, seguida de los pacientes con 3 criterios y
de los que tenían sólo 2 criterios.
Los criterios de Centor asociados con una mayor frecuen-
cia de infección por EBHGA fueron la ausencia de tos y la
presencia de adenopatías laterocervicales dolorosas. Así, se
aisló EBHGA en el 27,6% de los pacientes que no presen-
taban tos, porcentaje significativamente mayor al observa-
do entre los sujetos que sí tosían (9,1%; p < 0,01). La infec-
ción por EBHGA se observó más frecuentemente entre los
pacientes que presentaban adenopatías laterocervicales do-
lorosas (el 29,2 frente al 15,1% en aquellos casos que no las
tenían; p < 0,05). La infección por EBHGA también fue
algo más frecuente entre los que tenían historia o presencia
de fiebre (el 23,6 frente al 16,7%) y entre aquellos casos con
exudado faringoamigdalar (el 22,8 frente al 16,7%); sin em-
bargo, en estos 2 casos no se observaron diferencias estadís-
ticamente significativas (fig. 2). En la tabla 2 se describe la
validez de los criterios de Centor en el diagnóstico de la fa-
ringitis por EBHGA.
La TAR fue positiva en 48 casos y negativa en las restantes
134 determinaciones (tabla 3). La sensibilidad observada
con esta técnica fue del 0,95% y la especificidad, del 0,93%.
Se observaron 10 falsos positivos y 2 falsos negativos. El va-
lor predictivo positivo fue del 0,79 y el valor predictivo ne-
gativo, del 0,98.
Discusión
La sensibilidad y la especificidad alcanzadas con la TAR
utilizada, superiores al 90%, junto con el elevado valor pre-
dictivo negativo, en nuestro es-
tudio del 98,5%, hacen de esta
prueba una herramienta diagnós-
tica de gran ayuda para el médico
de familia. Antes de discutir los
resultados tenemos que destacar
los puntos diferenciales de nues-
tro estudio comparado con otros.
Hemos incluido a pacientes con
clínica de faringitis con sospecha
de etiología estreptocócica; es de-
cir, a aquellos casos con 2 o más
de los criterios de Centor. Aun
así, la incidencia observada de
EBHGA fue del 22%. En otros
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EBHGA (+)
(n = 5; 7,9%)
Cultivo (+)
(n = 30; 47,6%)
Cultivo (+)
(n = 47; 56,6%)
Cultivo (+)
(n = 25; 69,4%)
EBHGA (+)
(n = 21; 25,3%)
EBHGA (+)
(n = 14; 38,9%)
2 criterios
(n = 63)
3 criterios
(n = 83)
4 criterios
(n = 36)
Pacientes avaluables para el estudio
(n = 182)
Extravío del hisopo al remitirlo al
servicio de microbiología (n = 2)
Pacientes a los que se efectuó StrepA y cultivo
(n = 184)
Pérdidas en la recogida de frotis* (n = 0)
Pacientes con odinofagia y ≥ criterios de Centor
(n = 184)
Etiología observada según número 
de criterios de Centor
Germen Dos Tres Cuatro Total
EBHGA 5 (7,9%) 21 (25,3%) 14 (38,9%) 40 (22,0%)
Estreptococo del grupo B 3 (4,8%) 4 (4,8%) 1 (2,8%) 8 (4,4%)
Estreptococo del grupo C 11 (17,5%) 10 (12,0%) 5 (13,8%) 26 (14,3%)
Estreptococo del grupo F 3 (4,8%) 2 (2,4%) 1 (2,8%) 6 (3,3%)
Estreptococo del grupo G 0 2 (2,4%) 0 2 (1,1%)
Otros estreptococos 4 (6,3%) 1 (1,2%) 0 5 (2,7%)
Otras bacterias distintas de estreptococos 4 (6,3%) 7 (8,4%) 4 (11,1%) 15 (8,2%)
Cultivo negativo 33 (52,4%) 36 (43,4%) 11 (30,6%) 80 (44,0%)
Total 63 (100%) 83 (100%) 36 (100%) 182 (100%)
EBHGA: estreptococo β-hemolítico del grupo A. 
TABLA
1
Esquema general del estudio
Un paciente presentó náuseas con el procedimiento,
aunque se pudieron recoger los dos frotis.
EBHGA: estreptococo β-hemolítico del grupo A.
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estudios publicados en esta mis-
ma revista, los criterios de inclu-
sión eran más laxos y éste es, sin
duda, uno de los motivos para ha-
ber hallado unos resultados más
favorables en nuestro trabajo11-13.
Sólo el trabajo de Díaz-Beren-
guer observó unos valores de vali-
dez similares a los nuestros, aun-
que el valor predictivo positivo 
de la TAR era algo menor en aquél,
lo que estuvo motivado por la me-
nor prevalencia de EBHGA12.
Es erróneo comparar los resul-
tados de las TAR actuales con 
los obtenidos a principios de la
década de 1990, ya que los apa-
ratos de TAR actuales son más
sensibles. Tampoco se puede
comparar el estudio microbioló-
gico ya que, por ejemplo, en el 
estudio de Díaz-Berenguer se
utilizaban discos de bacitracina,
cuando en la actualidad esta me-
todología ya no se usa porque
comportaba una elevada tasa de
falsos negativos12.
Otra de las conclusiones de nues-
tro trabajo, ya documentada en
otros estudios, es la poca fiabili-
dad de los criterios clínicos para
diagnosticar la faringitis estrep-
tocócica. Incluso entre pacientes
con todos los criterios de Centor,
la probabilidad de que presenta-
ran una infección estreptocócica
era inferior al 40%. En nuestro
trabajo, la presencia de cualquiera
de estos criterios hacía más pro-
bable la etiología estreptocócica,
al igual que se ha observado en
otros trabajos, y de estos criterios
los fundamentales son la presen-
cia de adenopatías laterocervica-
les dolorosas y la ausencia de
tos11,12,14. Sólo estos criterios
eran significativamente más pre-
valentes entre los pacientes con
infección por EBHGA. En cam-
bio, no se han observado diferen-
cias estadísticamente significati-
vas con la presencia de exudado
ni con la presencia de fiebre. Es-
tos mismos datos se han observa-
do en otros estudios; incluso, en
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Sensibilidad, especificidad, valor predictivo positivo y valor predictivo negativo de los criterios 
de Centor en el diagnóstico de la faringitis por estreptococo β-hemolítico del grupo A
Sensibilidad Especificidad Valor predictivo Valor predictivo 
positivo negativo
Fiebre > 38 oC 82,5% 24,6% 23,6% 83,3%
Exudado faringoamigdalar 90,0% 14,1% 22,8% 83,3%
Ausencia de tos 87,5% 35,2% 27,6% 90,9%
Adenopatías dolorosas 65,0% 55,6% 29,2% 84,9%
TABLA
2
Estreptococo grupo A
Estreptococo grupo C
Estreptococo grupo B
Estreptococo grupo F
Estreptococo grupo G
Otros estreptococos
Otros gérmenes
Sin germen
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el trabajo de Lindæk et al el EBHGA presentaba una pre-
valencia superior entre los pacientes de los que no se había
obtenido exudado14. En el estudio de Marín et al13, recien-
temente publicado en esta revista, se comenta que el siste-
ma de puntuación clínica alcanza un alto valor predictivo
negativo y una especificidad que permiten diagnosticar con
bastante certeza las faringitis no estreptocócicas. Sin em-
bargo, en nuestro trabajo la probabilidad de infección por
un germen distinto del EBHGA era superior al 60% entre
los pacientes que presentaban 4 criterios y superior al 70%
entre los que presentaban 3 criterios. La utilización de cri-
terios clínicos para descartar la faringitis estreptocócica
puede ser útil en países en vías de desarrollo, pero en estos
casos se ha visto que es más útil la combinación de otros cri-
terios, además de los de Centor15. En España, no obstante,
con una utilización muy importante de antibióticos para
tratar esta afección, es imprescindible realizar un cambio 
de hábitos y utilizar las TAR. Sólo de esta forma se conse-
guiría reducir la prescripción de antibióticos de la misma
forma que se observó en un ensayo clínico efectuado en 
Canadá16.
Un aspecto que preocupa mucho al médico que atiende a
un paciente con faringitis supuestamente estreptocócica es
la fiabilidad del resultado negativo. En nuestro estudio, los
médicos eran libres de utilizar tratamiento antibiótico in-
dependientemente del resultado de la TAR. Las guías su-
gieren que si se hallan resultados negativos, sobre todo en
las faringitis con todos los criterios de Centor, se necesita
confirmación mediante un cultivo6. Sin embargo, esta prác-
tica no suele implementarse, ya que su resultado tarda entre
24 y 48 h. En nuestro estudio, sólo 2 pacientes con resulta-
do negativo (los 2 casos con 3 criterios de Centor) presen-
taban, en realidad, una infección por EBHGA. Además, en
otro estudio efectuado en España, se ha comprobado tam-
bién la utilidad de las TAR hasta el punto de considerar in-
necesario el cultivo en los casos negativos17. Mostov, en una
revisión reciente18, tampoco lo recomienda en los adultos.
Una línea de investigación que puede plantearse en un fu-
turo es la elevada incidencia observada de infección por es-
treptococo β-hemolítico del grupo C, del 14,3% en nuestro
medio, aproximadamente el doble de lo observado en No-
ruega14. Se discute en la actualidad el papel patógeno de
este germen, ya que Zwart et al observaron que la penicili-
na podía reducir, aunque marginalmente, la duración de los
síntomas de faringitis por estreptococo β-hemolítico del
grupo C19. Presenta factores de virulencia similares a los de
S. pyogenes y pueden causar el mismo tipo de infecciones. Se
ha asociado con brotes de faringitis con un cuadro clínico
similar al producido por EBHGA, pero las secuelas no su-
purativas son mucho menos frecuentes.
Como conclusión, creemos que debería dotarse a todos los
centros de atención primaria de TAR para el diagnóstico de
la infección por EBHGA. La TAR es fácil de realizar, no
precisa ningún soporte técnico ni personal especializado y
es rápida. Una determinación de TAR cuesta entre 2 y 3 €
según los distintos fabricantes, precio que se compensa con
lo que cuesta una caja de amoxicilina, de penicilina V o 
de amoxicilina-ácido clavulánico. De todas formas, no se
trata tanto de un problema económico como de calidad
asistencial.
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Relación entre el resultado de la técnica antigénica 
rápida y el cultivo faríngeo
Cultivo positivo Cultivo negativo Total
OSOM StrepA + 38 10 48
OSOM Strep A – 2 132 134
Total 40 142 182
Sensibilidad: 38/40 = 0,95
Especificidad: 132/142 = 0,93
Valor predictivo positivo: 38/48 = 0,79 
Valor predictivo negativo: 132/134 = 0,98
TABLA
3 Lo conocido sobre el tema
• El estreptococo β-hemolítico es la causa de un 
15-25% de las faringoamigdalitis agudas en los
adultos y su incidencia aumenta cuantos más
criterios de Centor presenta un paciente: exudado
amigdalar, historia o presencia de fiebre, ausencia
de tos y/o presencia de adenopatías
laterocervicales dolorosas.
• El uso de criterios clínicos para llevar a cabo el
diagnóstico de faringitis estreptocócica no es útil.
Incluso, en pacientes con todos los criterios de
Centor, la incidencia de faringitis estreptocócica
es inferior al 50%.
Qué aporta este estudio
• La técnica antigénica rápida constituye un
método ideal para diagnosticar la faringitis 
por S. pyogenes en la comunidad, ya que su
determinación es fácil y rápida, y presenta una
sensibilidad y una especificidad superiores al 90%.
• El elevado valor predictivo negativo de la técnica
antigénica rápida (ante un resultado negativo se
descarta la etiología por EBHGA) descarta la
necesidad de realizar un cultivo posterior.
• La utilización de estas técnicas antigénicas
rápidas debería tenerse en cuenta principalmente
en los pacientes con más de 2 criterios de Centor.
• La incidencia de faringitis causada por
estreptococo β-hemolítico del grupo C, cercana 
al 15% en nuestra población, abre una línea 
de investigación interesante, ya que no existe 
en la actualidad un consenso claro sobre 
su tratamiento.
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La faringitis es uno de los motivos más frecuentes de asis-
tencia sanitaria en atención primaria. La mayoría de las ve-
ces se trata de un proceso de etiología viral que se autolimi-
ta en menos de una semana; sólo en un pequeño porcentaje
de casos su origen es bacteriano (10-15%) y es la que se co-
noce como faringoamigdalitis o amigdalitis aguda. Se han
descrito distintos agentes bacterianos como causantes de
este infección pero es, sin duda, la originada por Streptococ-
cus pyogenes la que requiere un tratamiento antibiótico apro-
piado, ya que se ha demostrado que éste reduce la sintoma-
tología de la infección, corta la transmisión de la infección
estreptocócica y disminuye la aparición de complicaciones
supuradas y no supuradas. En la práctica habitual el diag-
nóstico es clínico y, por tanto, el tratamiento se hace de for-
ma empírica. Sin embargo, numerosos estudios alertan so-
bre la prescripción antibiótica inadecuada que se hace en
esta afección, principalmente en cuanto al sobretratamien-
to, sometiendo a los pacientes a los problemas provenientes
de un tratamiento antibiótico excesivo, como efectos se-
cundarios y expansión de las resistencias en la comunidad.
En este número de la revista se publica un trabajo sobre la va-
lidez de una prueba diagnóstica rápida en el diagnóstico de la
faringitis estreptocócica, concretamente, de una técnica anti-
génica rápida1. No es la primera vez que se publica un estu-
dio de estas características en esta revista y, como exponen los
autores, se han publicado otros trabajos similares, algunos de
ellos ya hace más de 15 años. Los resultados de todos estos
estudios aconsejan la utilización de estas técnicas en la con-
sulta de atención primaria. Entonces, podríamos preguntar-
nos porque su uso no se ha generalizado, ni tan siquiera en las
consultas pediátricas, en las que la incidencia de infección es-
treptocócica es más alta que entre la población mayor de 14
años. Ciertamente, estas técnicas son ahora más sensibles y
específicas que hace 15 años y muestra de ello son los mejo-
res resultados observados en el estudio reciente de Llor et al1.
Otro aspecto positivo, y que señalan los propios autores, es el
elevado valor predictivo negativo hallado para el diagnóstico
de la faringitis estreptocócica, aspecto muy valorado por el
médico, ya que ante un resultado negativo puede descartarse
con casi total seguridad la infección por S. pyogenes. Este as-
pecto es fundamental si se tiene en cuenta que en los países
en los que se aplican estas técnicas se prescriben antibióticos
con resultados negativos. En un estudio efectuado en los
EE.UU. se comprobó que hasta a un 30% de pacientes  con
resultados negativos los médicos de familia les prescriben an-
tibióticos2. Otro aspecto a destacar del trabajo de Llor et al es
la limitada validez de los datos clínicos para diagnosticar una
faringitis estreptocócica. Aunque es un tema ya conocido,
vale la pena destacar que estos criterios tan utilizados, como
la presencia de exudado faringoamigdalar o la fiebre, son sólo
un poco más predictores de etiología estreptocócica que su
ausencia y, curiosamente, en este estudio no se observaron di-
ferencias estadísticamente significativas. Estos 
2 criterios, junto con la presencia de adenopatías cervicales
dolorosas y la ausencia de tos, conforman los 4 criterios para
recibir tratamiento antibiótico, descritos por vez primera por
Centor et al en 19813 (de ahí que a estos criterios se les co-
nozca también con el nombre de este autor). Numerosas guí-
as de práctica clínica, entre las que se encuentra la de la So-
ciedad Norteamericana de Enfermedades Infecciosas,
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Puntos clave
• En las amigdalitis bacterianas, Streptococcus pyogenes es la
bacteria más frecuente, con unas resistencias a la penicilina
del 0%.
• Los criterios clínicos poseen una sensibilidad del 50%,
incluso con 4 criterios de Centor.
• El tratamiento basado sólo en los síntomas clínicos
produce una sobreutilización de los antibióticos.
• Las técnicas de diagnóstico rápido para detectar 
S. pyogenes son fiables y útiles, tienen un valor predictivo
negativo del 98,5% y una gran facilidad para su  utilización
en la consulta de atención primaria.
COMENTARIO EDITORIAL
Debemos utilizar las técnicas antigénicas rápidas 
para tratar las enfermedades infecciosas 
en la consulta de atención primaria
Josep Maria Cots Yago
Medicina de Familia. Centro de Salud La Marina. Barcelona. Grupo de Infecciosas de la Sociedad Española de Medicina Familiar y Comunitaria.
Departamento de Medicina. Facultad de Medicina. Universidad de Barcelona. Barcelona. España.
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recomiendan tener en cuenta estos
criterios y en aquellos que presen-
tan dos o más, asegurar la etiolo-
gía estreptocócica con la utiliza-
ción de las técnicas antigénicas 
rápidas4, ya que incluso en aque-
llos pacientes que presentan todos
los criterios de Centor, la inciden-
cia de faringitis estreptocócica no
llega a la mitad de los casos. Sólo
en los casos positivos debería ad-
ministrarse tratamiento antibióti-
co, el cual, en pacientes no alérgi-
cos a la penicilina, debería ser la
penicilina V, que puede admi-
nistrarse cada 12 h la dosis de
1.200.000 U. Es una pena que,
ante la ausencia de resistencias de
S. pyogenes frente a este antibióti-
co, se sustituta por otros antibióti-
cos de mayor espectro antibacte-
riano y, por tanto, con mayor
tendencia a generar resistencias.
En cambio, sí que se han publica-
do un 30% de resistencias frente a
los macrólidos, con un mecanismo
de resistencia inducido, de manera
que en un porcentaje elevado de
casos se producen resistencias
frente a macrólidos de 14 y 15 áto-
mos y no frente a los de 16 áto-
mos; por esta razón, se recomien-
da administrar estos últimos o las
lincosamidas como tratamiento
de elección en los pacientes con
posible alergia a los β-lactámicos en España (fig. 1)5.
El uso de estas técnicas antigénicas rápidas no es más com-
plicado que el uso de tiras reactivas de orina y no consume
un tiempo excesivo. Incluso, en casos positivos, se puede lle-
gar al diagnóstico en no más de 2 minutos desde que se ini-
cia su determinación. En la mayoría de los países europeos,
así como en Estados Unidos y Canadá, su uso se ha genera-
lizado6. La publicación de este estudio debería significar un
punto de inflexión y, junto con otros proyectos actuales,
como el Happy Audit, que busca la introducción de méto-
dos diagnósticos rápidos en la consulta, debería significar
una toma de conciencia y un cambio de hábitos por parte de
los médicos de familia y los pediatras. Por supuesto, estos re-
sultados deberían ser asumidos por la administración, quien
debería dotar a nuestros centros de salud de estas pruebas
diagnósticas. Una determinación cuesta aproximadamente
3 €, algo menos de lo que cuesta una envase de penicilina.
Este factor, junto con la consideración de una menor expo-
sición a la población a los antibióticos cuando éstos no están
indicados, resuelve un problema de salud pública, tanto para
el paciente que no deberá tomar un antibiótico innecesario,
evitando así los posibles efectos secundarios, como para el
ámbito comunitario, controlando el incremento de las resis-
tencias. Por tanto, ¿a qué esperamos? 
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Tratamiento sintomático
¿Mononucleosis?
¿Mejoría en 48 h?
Strep A
(–)
No
< 2
≥ 2
No No Sí
Peniclilina
Macrólido1
Clindamina
¿Alergia a la penicilina?
¿Cuántos
criterios hay?
Fiebre superior a 38 °C
Adenopatías cervicales dolorosas
Exudado faringomigdalar
Ausencia de tos (+)
Sí
¿El paciente tiene
inmunodepresión
o antecedentes de fiebre
reumática?
¿Se produce en el contexto de un brote
comunitario por S. pyogenes?
No Sí
Clínica de faringitis aguda
Abordaje y tratamiento en la faringitis aguda. 
1Se prefiere un macrólido de 16 átomos, como josamicina o midecamicina.
Si se trata de una faringoamigdalitis de repetición debe administrarse la asociación 
de amoxicilina y ácido clavulánico.
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Respuesta del autor: aclaraciones sobre
el estudio de validez del StrepA
Author’s reply: Clariﬁcations on the StrepA
validity study
Sr. Director:
Quisie´ramos iniciar la carta pregunta´ndoles a los autores que´
abordaje seguirı´an ante una paciente con clı´nica clara de
infeccio´n urinaria con tira reactiva negativa, tomando como
referencia el estudio de Litlle et al, que hallaron que la
presencia de nitritos ma´s leucocituria o sangre presentaba
una sensibilidad del 77%, una especiﬁcidad del 70%, un valor
predictivo positivo del 73% y un valor predictivo negativo del
92%1.
Nuestro trabajo fue un estudio de validacio´n (con
resultados mucho mejores que en la tira reactiva de orina)
y no se revisaron algunos de los aspectos que describen en su
carta2. Tampoco creemos que todos estos aspectos deban
analizarse, ya que, o se ha hecho en estudios previos o no
son relevantes para llevar a cabo estudios de investigacio´n.
Esta´ demostrado que la utilizacio´n de pruebas ra´pidas,
incluyendo StrepA, comporta una mayor satisfaccio´n de
profesionales y pacientes3. Tambie´n esta´ claro que su uso se
asocia a un menor uso de antibio´ticos, va´lido tambie´n en
paı´ses mediterra´neos4. Menor uso de antibio´ticos signiﬁca
menos efectos adversos y un aspecto que se echa de menos
en su carta y sin duda el ma´s importante: menor generacio´n
de resistencias bacterianas.
Ustedes comentan que la incidencia de infeccio´n por
Streptococcus pyogenes fue ma´s alta que en otros estudios y
es lo´gico, ya que incluimos pacientes con 2 o ma´s criterios
de Centor. Este aspecto esta´ ampliamente explicado en la
discusio´n del artı´culo ası´ como tambie´n se comenta la baja
prevalencia de S. pyogenes observada en nuestro estudio, no
so´lo entre pacientes con 2 criterios, sino tambie´n en
aque´llos con 3 y 4. Probablemente, la mayor incidencia de
infeccio´n por estreptococo C en Espan˜a podrı´a, en parte,
explicar este feno´meno. En cuanto a la edad de los
pacientes, so´lo 4 pacientes tenı´an 14 o 15 an˜os y so´lo uno
de ellos presentaba infeccio´n por S. pyogenes. Aunque
McIsaac et al consideraron la edad inferior a 15 an˜os como
otro criterio de tratamiento antibio´tico, los criterios de
Centor no lo contemplan5,6. Por otra parte, es difı´cil que se
pueda producir un sesgo de informacio´n, ya que los me´dicos
no conocı´amos el resultado del cultivo en el momento de
interpretar el StrepA (el cultivo tarda aproximadamente
48 h). Su impresio´n de que el uso del StrepA podrı´a conllevar
medicalizacio´n no se conﬁrma, ya que nuestra experiencia
de utilizarlo durante 3 an˜os indica precisamente lo contra-
rio. Cada vez tratamos menos las odinofagias infecciosas con
antibio´ticos. Es cierto que en algunos casos los pacientes
acuden a nuestras consultas para hacerse la )prueba*, pero
so´lo la indicamos cuando pensamos que pueda tener una
causa estreptoco´cica. Es obvio que la positividad del StrepA
no distingue infeccio´n de estado de portador pero tampoco
lo hace el cultivo; en todo caso, es un mal menor aunque
algunos casos se tratara´n innecesariamente con antibio´ticos.
En nuestro estudio, la probabilidad de hallar un resultado
de StrepA positivo en un paciente con faringitis estreptoco´-
cica fue 13,6 veces ma´s frecuente que en un individuo sano
(tabla 1) y la probabilidad de encontrar un StrepA negativo
en un paciente sano fue un 18,6% ma´s frecuente que en un
paciente con infeccio´n. Las razones de probabilidad posi-
tivas superiores a 10 y negativas inferiores a 0,1 deberı´an
proporcionar cambios importantes y concluyentes en el uso
de pruebas diagno´sticas (tambie´n para individuos con 2
criterios, tabla 1). La ventaja que tiene esta te´cnica (sobre
la tira reactiva de orina, por ejemplo) es que el resultado de
la prueba es diagno´stico, es decir, si es positivo debe
tratarse con antibio´ticos, aun sabiendo que hay algunos
falsos positivos, pero cuando el resultado es negativo, no
hay que tratar. Entonces, ¿por que´ no la empezamos a usar?
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Tabla 1 Para´metros de validez del estudio de validacio´n segu´n el nu´mero de criterios de Centor y total
Dos (n ¼ 63) Tres (n ¼ 83) Cuatro (n ¼ 36) Total (n ¼ 182)
S 5/5 ¼ 1 19/21 ¼ 0,905 14/14 ¼ 1 38/40 ¼ 0,95
E 56/58 ¼ 0,966 58/62 ¼ 0,935 18/22 ¼ 0,818 132/142 ¼ 0,93
VPP 5/7 ¼ 0,714 19/23 ¼ 0,826 14/18 ¼ 0,778 38/48 ¼ 0,792
VPN 56/56 ¼ 1 58/60 ¼ 0,967 18/18 ¼ 1 132/134 ¼ 0,985
RPP 1/(1–0,966) ¼ 29,4 0,905/(1–0,935) ¼ 13,9 1/(1–0,818) ¼ 5,5 0,95/(1–0,93) ¼ 13,6
RPN (1–1)/0,966 ¼ 0 (1–0,905)/0,935 ¼ 0,05 (1–1)/0,818 ¼ 0 (1–0,95)/0,93 ¼ 0,05
E: especiﬁcidad; RPN: razo´n de probabilidad negativa; RPP: razo´n de probabilidad positiva; S: sensibilidad; VPN: valor predictivo
negativo; VPP: valor predictivo positivo.
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Repetition of the rapid antigen test in initially negative
supposed streptococcal pharyngitis is not necessary
in adults
C. Llor,1 O. Calvin˜o,2 S. Herna´ndez,2 S. Crispi,2 M. Pe´rez-Bauer,2 Y. Ferna´ndez,2 T. Martı´nez,2
F. F. Go´mez,3 J. M. Cots4
Introduction
Acute pharyngitis is one of the most common ill-
nesses attended by general practitioners and is one of
the infections for which more antibiotics are pre-
scribed (1). However, group A b-haemolytic strepto-
coccus (GABHS) is isolated from the throat of
approximately 20–30% of subjects with acute phar-
yngitis (2). Laboratory confirmation of GABHS is
recommended in patients with acute pharyngitis,
because it is difficult to differentiate clinically
between viral and GABHS pharyngitis (3,4). The two
methods for diagnosing GABHS pharyngitis are the
throat culture and the rapid antigen detection test
(RADT).
Throat culture is not performed as 48 h are
required to achieve results, and it is not efficient.
Until a few years ago, the use of RADT was marginal
and the use of these tests in some healthcare centres
only began recently. In addition, modern RADT is
simple to perform in office settings, and the results
are available at the point of care in < 5 min. Even
though the specificity of the modern RADTs has
generally been regarded as very high (95–99%), some
physicians are concerned about not treating patients
with clinical manifestations suggestive of streptococ-
cal pharyngitis with antibiotics (5–8). Indeed, some
studies have reported that among patients with a
high suspicion of presenting streptococcal pharyngitis
up to 25% of the patients are prescribed antibiotic
treatment even with negative RADT results because
of lack of trust of the professionals towards the
results of the test (9,10). This phenomenon is based
on the concern that false-negative RADT results may
lead to misdiagnosis of GABHS pharyngitis, which
could result in suppurative and non-suppurative
complications and in the increased risk of transmit-
ting the germ to others.
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SUMMARY
Aims: To determine whether the repetition of the rapid antigen detection test
(RADT) in patients, with a high suspicion of presenting pharyngitis by group A
b-haemolytic streptococci (GABHS), with a previously negative test improves the
validity of the test. Methods: Two hundred and twenty-two patients aged 14 years
or more with acute pharyngitis and two or more Centor criteria – tonsillar exudates,
fever, tenderness in the lymph glands and ⁄ or absence of cough – were consecutively
recruited. In all patients, a pharyngotonsillar sample was obtained with two swabs,
one for the RADT (OSOM Strep A Genzyme test, Genzyme Diagnostics, Cambridge,
MA, USA) and the other was sent to the Department of Microbiology for culture. In
patients with a negative RADT, the determination was repeated. The sensitivity, spec-
ificity and predictive values were determined. Results: Cultures were positive for
GABHS in 55 patients (24.8%). Three false-negatives and 14 false-positives were
observed by comparing the rapid test with throat culture, achieving a sensitivity of
94.5% and a specificity of 91.6%. Positive and negative predictive values were
78.8% and 98.1% respectively. Taking the second determination in the negative
cases into account, the results were 96.4%, 91.6%, 79.1% and 98.7% respectively.
Conclusions: The negative predictive value achieved with the RADT determination
was very high. Repetition of the test only slightly improved this percentage, making
repetition of this test unnecessary.
What’s known
• Some physicians are concerned about not
treating patients with clinical manifestations,
suggestive of streptococcal pharyngitis with
antibiotics.
• In countries with a long tradition of empiric
treatment in pharyngitis and a high level of
antibiotic prescription, reliable diagnostic tests,
which minimise the number of false-negatives are
required.
What’s new
• The negative predictive value achieved with the
RADT determination was very high with the first
swab.
• Repetition of the test only marginally improved
the validity of the first procedure, thereby making
the repetition of the antigen determination, in
daily clinical practice in patients, with suspicion
of streptococcal infection and a negative
antigenic test result unnecessary.
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Using two swabs instead of one could theoretically
increase the inoculum size and improve the perfor-
mance of the RADT. This may help clinical practitio-
ners reach a prompt and accurate diagnosis and
initiate an appropriate therapy in a larger number of
patients at the point of care. We therefore performed
the study to assess whether a backup RADT for all neg-
ative RADT results improves the validity of the test.
Methods
Study design
A prospective study was carried out in six surgeries
at the primary care centre Jaume I (Tarragona,
Spain) from January 2007 to October 2008. The
details of this study were published in a local journal
(11), but briefly adults aged 14 years or more with
acute pharyngitis and two or more Centor criteria
(12) – history of fever, presence of tonsillar or pha-
ryngeal exudates, presence of tender cervical glands
and ⁄or absence of cough – were consecutively
recruited. Subjects who had received systemic antibi-
otics within the previous 2 weeks were excluded. A
data collection sheet was elaborated including the
age, gender, presence of these four criteria and
whether the infection was recurrent (< 2 months
since the last episode) or not. Samples were taken by
the family physicians, who had previously been
trained to perform the technique correctly with vig-
orous rotation of the tonsils and the posterior phar-
ynx without touching the tongue, teeth or gums.
RADT was undertaken with all the samples with the
OSOM StrepA (Genzyme Diagnostics, Cambridge,
MA, USA) following the manufacturer’s instructions.
The other sample was sent to the Department of
Microbiology of the Hospital Joan XXIII of Tarrag-
ona with AMIES (Copan Innovation, Brescia, Italy)
as medium. Samples were seeded in a plate of blood
agar and were incubated at 37 C in an atmosphere
of CO2 at 5% during 48 h. A culture was considered
positive for GABHS, with a growth of any number
of b-haemolytic colonies, Gram staining with strep-
tococcal morphology and a catalase negative test with
posterior identification, with an automated panel for
WIDER Gram-positive cocci (Soria Melguizo,
Madrid, Spain). Results were confirmed with poster-
ior serogrouping with the Streptococcal Grouping
Kit (Oxford, UK). The culture was considered nega-
tive after 48 h of incubation, with the absence of
b-haemolytic colonies. In patients, with a negative
RADT, the determination was repeated.
Data analysis
Clinical characteristics were compared using t-test
for continuous variables and chi-squared analysis for
categorical variables. The sensitivity, specificity and
positive and negative predictive values of the RADTs
were determined by a two-way contingency table,
using culture results as the gold standard. Statistical
significance was accepted at p £ 0.05.
Results
Two hundred and twenty-two patients with clinical
manifestations of pharyngitis and at least two Centor
criteria, with a mean age of 30.6 ± 11.7 years, of
which 136 of who were women (61.3%) were consec-
utively recruited. A total of 71 individuals presented
two Centor criteria (32%), 97 presented three criteria
(43.7%) and 54 patients had four criteria (24.3%).
The most frequent Centor criterion presented was
the tonsillar or pharyngeal exudate (194 patients;
87.4%), followed by a history of fever (174 patients;
78.4%), while the least frequent was the presence of
tender cervical glands (114 patients; 51.4%).
Table 1 shows the aetiology observed according to
the number of Centor criteria. The culture demon-
strated GABHS infection in 55 patients (24.8%).
Table 1 Aetiology of the pharyngeal infection according to the Centor score
Germ Two Three Four Total
GABHS 8 (11.3%) 25 (25.8%) 22 (40.7%) 55 (24.8%)
Group B streptococcus 4 (5.6%) 4 (4.1%) 1 (1.9%) 9 (4.0%)
Group C streptococcus 13 (18.3%) 13 (13.4%) 9 (16.6%) 35 (15.8%)
Group F streptococcus 3 (4.2%) 2 (2.1%) 1 (1.9%) 6 (2.7%)
Group G streptococcus 0 2 (2.1%) 1 (1.9%) 3 (1.4%)
Other streptococci 4 (5.6%) 4 (4.1%) 1 (1.9%) 9 (4.0%)
Other bacteria but streptococci 5 (7.1%) 7 (7.2%) 4 (7.4%) 16 (7.2%)
Negative culture 34 (47.9%) 40 (41.2%) 15 (27.7%) 89 (40.1%)
Total 71 (100%) 97 (100%) 54 (100%) 222 (100%)
GABHS, group A b-haemolytic streptococcus.
Repetition of the rapid antigen test 1341
ª 2009 Blackwell Publishing Ltd Int J Clin Pract, September 2009, 63, 9, 1340–1344
UNIVERSITAT ROVIRA I VIRGILI 
ROLE OF POINT-OF-CARE TESTS IN ADULTS WITH ACUTE HARYNGITIS IN PRIMARY CARE. 
Olga Calviño Domínguez 
Dipòsit Legal: T 1415-2015
Group C streptococci were observed in 35 patients
(15.8%) and other streptococci bacteria in 27
(12.2%). No statistically significant differences were
observed between the two genders and the incidence
of streptococcal pharyngotonsillitis. The mean age
among the GABHS positive cultures was slightly
lower to that of those presenting negative cultures,
although the differences were not statistically signifi-
cant (30.5 ± 10.7 year vs. 30.6 ± 12.1 year). The inci-
dence of GABHS infection was higher among the
patients presenting four Centor criteria (22 patients;
40.7%), followed by those with three criteria (total
of 25; 25.8%) and patients with only two criteria
(eight patients; 11.3%; p < 0.001). Table 2 describes
the incidence of GABHS infection depending on the
presence or absence of the different Centor criteria.
The criteria most associated with streptococcal infec-
tion were the presence of tender laterocervical glands
and the absence of cough, while pharyngotonsillar
exudates and the history or presence of fever were
not associated with streptococcal infection.
The RADT was positive in 66 patients (29.7%)
and negative in the remaining 156 determinations
(Table 3). Three false-negatives and 14 false-positives
were reported on comparison with the culture result.
The sensitivity observed with a single determination
was of 94.5%, with a specificity of 91.6%. The posi-
tive predictive value was 78.8%, and the negative
predictive value was 98.1%. On repetition of the
RADT in 156 patients with a negative result in the
first test, one test was weakly positive, being positive
at follow-up throat culture. The sensitivity achieved
with the repetition of the test was somewhat better
than when only the first result was considered
(96.4%). Likewise, both the positive and the negative
predictive values increased slightly (79.1% and 98.7%
respectively).
Discussion
The sensitivity and specificity of > 90% achieved
with the RADT, together with the high negative pre-
dictive value of > 98%, in this study make this test a
diagnostic tool of great aid for family physicians.
Moreover, repetition of the test only margin-
ally improved this percentage, thereby making the
repetition of the antigen determination, in daily
clinical practice, in patients with suspicion of strep-
tococcal infection and a negative antigenic test result
unnecessary.
Before discussing the results, we should indicate
the limitations and points which differentiate this
study from others. First, as only one rapid antigen
test was evaluated, the results of this study should
not be generalised to other commercially available
rapid antigen tests. Second, six family physicians col-
lected the samples. Although they were previously
trained in sample collection, this procedure carries
possible variability. Our study included patients with
clinical manifestations of pharyngitis with suspicion
of streptococcal aetiology, that is, patients with two
or more Centor criteria. Nonetheless, the incidence
of GABHS observed was of 24.8%. In other studies,
Table 2 Streptococcal aetiology according to the presence or absence of the Centor criteria
Criterion
Present Absent
p-valueGABHS, n (%) Total GABHS, n (%) Total
Pharyngotonsillar exudate 48 (24.7%) 194 7 (25.0%) 28 ns
Tender cervical glands 38 (33.3%) 114 17 (15.7%) 108 < 0.005
Absence of cough 47 (28.8%) 163 8 (13.6%) 59 < 0.05
History of fever 47 (27.0%) 174 8 (16.7%) 48 ns
GABHS, group A b-haemolytic streptococcus.
Table 3 Validity of the rapid antigenic test before and
after repetition of the test in initially negative cases
Positive
culture
Negative
culture Total
First swab*
OSOM StrepA+ 52 14 66
OSOM Strep A) 3 153 156
Total 55 167 222
A second swab performed in case of a first
negative result
OSOM StrepA+ 53 14 67
OSOM Strep A) 2 153 155
Total 55 167 222
*Sensitivity: 52 ⁄ 55: 94.5%; Specificity: 153 ⁄ 167: 91.6%; Posi-
tive predictive value: 52 ⁄ 66: 78.8%; Negative predictive value:
153 ⁄ 156: 98.1%. Sensitivity: 53 ⁄ 55: 96.4%; Specificity:
153 ⁄ 167: 91.6%; Positive predictive value: 53 ⁄ 67: 79.1%;
Negative predictive value: 153 ⁄ 155: 98.7%.
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the inclusion criteria were less rigorous, which prob-
ably explains the high percentage of pharyngitis
caused by GABHS observed in this study. Third, we
know that a single throat culture is not the gold
standard, and size of the inoculum is of major influ-
ence on the sensitivity of any test, rapid test or cul-
ture. Although asymptomatic carrier rates are
reported to be between 2% and 9% in adults
depending on age, the finding of a positive throat
culture, in the presence of clinical findings, is
accepted to be sufficient to establish the diagnosis of
streptococcal pharyngitis (13). It is also erroneous to
compare the results of the current tests with studies
carried out previously, as the present equipment is
more sensitive.
Rapid streptococcal carbohydrate antigen tests are
widely used in the clinical setting because the results
are available during a patient’s visit. The main draw-
back of carbohydrate detection systems is the modest
sensitivity and that is the reason why many guide-
lines recommend backup throat cultures for negative
RADTs (14). In our study, the sensitivity of the first
RADT compared with single throat culture was
94.5%. This is much greater than the sensitivity
reported by office-based reports of RADT sensitivity
(5–9). One of the reasons for variation in the sensi-
tivity of the RADT for GABHS is the number of bac-
teria or the inoculum size present in a throat swab
(15). Therefore, proper collection of samples from
pharynx and tonsils, sufficient quantity of sample
and ability to perform and interpret the RADT cor-
rectly are fundamental. Furthermore, studies have
found that the sensitivity or RADTs improves as the
clinical likelihood of streptococcal pharyngitis
increases. We only considered those patients with
two or more Centor criteria, which probably explain
the high sensitivity found in our study.
One aspect which is particularly worrisome to a
physician attending a patient with a supposed strep-
tococcal pharyngitis is the reliability of a negative
result. In our study, the clinicians were free to use
antibiotic treatment regardless of the result of the
test. The negative predictive value observed in our
study was > 98%. Therefore, we suggest that negative
results in pharyngitis with two or more Centor crite-
ria do not require confirmation with throat culture.
In another study, the use of two RADTs obtained
simultaneously did not improve the sensitivity of the
test when compared with one swab in children aged
5–18 years (16). Furthermore, culture is almost never
used in our surgeries except in some cases of recur-
rent pharyngitis. In a recent review, Mostov did not
recommend the use of culture in adult patients (17).
A subject of concern in our study is the high inci-
dence of group C b-haemolytic streptococcal infec-
tion observed in 15.8% of the patients, being
approximately double that observed by Lindbæk
et al. in Norway (18). The pathogenic role of this
germ is currently under debate as Zwart et al. (19)
observed that penicillin may reduce, albeit only mar-
ginally, the duration of the symptoms of pharyngitis
by group C b-haemolytic streptococci. The virulence
factors are similar to those of GABHS and may cause
the same type of infections. It has been associated
with outbreaks of pharyngitis with a clinical picture
similar to that produced by GABHS but with fewer
suppurative sequelae. Interestingly, pharyngitis
caused by group C streptococci was more frequent
among the patients with only two Centor criteria
and was much less frequent among those with three
criteria.
In conclusion, in a country such as Spain, in
which the diagnosis is based on strictly clinical crite-
ria and the physicians are used to treating most of
the cases of pharyngitis with antibiotics, the use of a
rapid diagnostic test aids in a quite reliable differen-
tiation of GABHS infection. Although a high number
of false-positive may be observed with the test, the
number of patients requiring antibiotic treatment is
always lower than when the decision is based on
strictly clinical criteria. Moreover, the sensitivity of
the test is high and does not significantly differ when
the test is repeated in cases of negative results,
thereby simplifying the consultation of a patient with
a supposed streptococcal pharyngitis.
Funding
To perform this study, all the participating primary
care physicians were provided with OSOM StrepA
Genzyme strips by the Leti Laboratory. None of the
physicians received any direct or indirect economic
support from the Leti Laboratory for undertaking
this study.
Ethical approval
The study completely fulfilled all the regulations
referring to observational studies. The Spanish
healthcare authorities were informed and approved
the implementation of this study and its characteris-
tics. All the data included in the database were
encoded to ensure confidentiality. Consent from
patients or parents or legal guardians was obtained
prior to their participation in the study.
References
1 Wannamaker LW. Perplexity and precision in the diagnosis of
streptococcal pharyngitis. Am J Dis Child 1972; 124: 352–8.
Repetition of the rapid antigen test 1343
ª 2009 Blackwell Publishing Ltd Int J Clin Pract, September 2009, 63, 9, 1340–1344
UNIVERSITAT ROVIRA I VIRGILI 
ROLE OF POINT-OF-CARE TESTS IN ADULTS WITH ACUTE HARYNGITIS IN PRIMARY CARE. 
Olga Calviño Domínguez 
Dipòsit Legal: T 1415-2015
2 McIsaac WJ, Kellner JD, Aufricht P, Vanjaka A, Low DE. Empiri-
cal validation of guidelines for the management of pharyngitis in
children and adults. JAMA 2004; 291: 1587–95.
3 Lin MH, Fong WK, Chang PF, Yen CW, Hung KL, Lin SJ. Predic-
tive value of clinical features in differentiating group A beta-hemo-
lytic streptococcal pharyngitis in children. J Microbiol Immunol
Infect 2003; 36: 21–5.
4 Hall MC, Kieke B, Gonzales R, Belongia EA. Spectrum bias of a
rapid antigen detection test for group Ab-hemolytic streptococcal
pharyngitis in a pediatric population. Pediatrics 2004; 114: 182–6.
5 van Limbergen J, Kalima P, Taheri S, Beattie TF. Streptococcus
A in paediatric accident and emergency: are rapid streptococcal
tests and clinical examination of any help? Emerg Med J 2006;
23: 32–4.
6 Kuhn S, Davies D, Katzko G, Jadavji T, Church DL. Evaluation of
Strep A OIA assay versus culture methods: ability to detect differ-
ent quantities of group A streptococcus. Diagn Microbiol Infect Dis
1999; 34: 275–80.
7 Sheeler RD, Houston MS, Radke S, Dale JC, Adamson SC. Accu-
racy of rapid strep testing in patients who have had recent strepto-
coccal pharyngitis. J Am Board Fam Pract 2002; 15: 261–5.
8 Gieseker KE, Roe MH, MacKenzie T, Todd JK. Evaluating the
American Academy of Pediatrics diagnostic standard for Strepto-
coccus pyogenes pharyngitis: backup culture versus repeat rapid
antigen testing. Pediatrics 2003; 111 (6 Pt 1): e666–70.
9 Snow V, Mottur-Pilson C, Cooper RJ, Hoffman JR, for the Ameri-
can College of Physicians-American Society of Internal Medicine.
Principles of appropriate antibiotic use for acute pharyngitis in adults.
American College of Physicians guidelines and U.S.: Preventive Ser-
vices Task Force recommendations. Clinical Practice. Philadelphia,
PA: ACP Press, 2005; 67–9.
10 Fakih M, Berschback JB, Juzych NS, Massanari RM. Compliance of
resident and staff physicians with IDSA guidelines for the diagnosis
and treatment of streptococcal pharyngitis. Infect Dis Clin Pract
2006; 14: 84–8.
11 Llor C, Herna´ndez S, Go´mez FF, Santamarı´a JM, Calvin˜o O,
Ferna´ndez Y. Validacio´n de una te´cnica antige´nica ra´pida en el
diagno´stico de la faringitis por estreptococo betahemolı´tico del
grupo A. Aten Primaria 2008; 40: 489–94.
12 Centor RM, Witherspoon JM, Dalton HP, Brody CE, Link K. The
diagnosis of strep throat in adults in the emergency room. Med
Decis Making 1981; 1: 239–46.
13 Gunnarsson RK, Holm SE, Soderstrom M. The prevalence of beta-
haemolytic streptococci in throat specimens from healthy children
and adults. Implications for the clinical value of throat cultures.
Scand J Prim Health Care 1997; 15: 149–5.
14 American Academy of Pediatrics. Group A streptococcal infections.
In: Pickering LK, ed. Red Book: 2003 Report of the Committee on
Infectious Diseases. 26th ed. Elk Grove Village, IL: American Acad-
emy of Pediatrics, 2003: 573–84.
15 Kurtz B, Kurtz M, Roe M, Todd J. Importance of inoculum size and
sampling effect in rapid antigen detection for diagnosis of Strepto-
coccus pyogenes pharyngitis. J Clin Microbiol 2000; 38: 279–81.
16 Ezike EN, Rongkavilit C, Fairfax MR, Thomas RL, Asmar BI. Effect
of using 2 throat swabs vs 1 throat swab on detection of group A
streptococcus by a rapid antigen detection test. Arch Pediatr
Adolesc Med 2005; 159: 486–90.
17 Mostov PD. Treating the immunocompetent patient who presents
with an upper respiratory infection: pharyngitis, sinusitis and
bronchitis. Prim Care Clin Office Pract 2007; 34: 39–58.
18 Lindbæk M, Høiby EA, Lermark G, Steinsholdt IM, Hjortdahl P.
Clinical symptoms and signs in sore throat patients with large col-
ony variant b-haemolytic streptococci groups C or G versus group
A. Br J Gen Pract 2005; 55: 615–9.
19 Zwart S, Sachs AP, Ruijs GJ, Gubbels JW, Hoes AW, de Melker
RA. Penicillin for acute sore throat: randomized double blind trial
of seven days versus three days treatment or placebo in adults.
BMJ 2000; 320: 150–4.
Paper received January 2009, accepted February 2009
1344 Repetition of the rapid antigen test
ª 2009 Blackwell Publishing Ltd Int J Clin Pract, September 2009, 63, 9, 1340–1344
UNIVERSITAT ROVIRA I VIRGILI 
ROLE OF POINT-OF-CARE TESTS IN ADULTS WITH ACUTE HARYNGITIS IN PRIMARY CARE. 
Olga Calviño Domínguez 
Dipòsit Legal: T 1415-2015
67 | P a g e  
 
PAPER 3 
 
Calviño Domínguez O, Hernández Anadón S, Teresa Martínez Blesa M, Hernández Anadón 
M. Validación Analyz-Strep A Rapid test en el diagnóstico de la faringitis aguda. Aten 
Primaria 2015;47:69–70. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
UNIVERSITAT ROVIRA I VIRGILI 
ROLE OF POINT-OF-CARE TESTS IN ADULTS WITH ACUTE HARYNGITIS IN PRIMARY CARE. 
Olga Calviño Domínguez 
Dipòsit Legal: T 1415-2015
CARTAS  AL  DIRECTOR  69
«La  tesis  doctoral  puede  presentarse  como  un  compendio
de publicaciones  del  doctorando  sobre  una  misma  línea  de
investigación. De  estas  publicaciones,  como  mínimo  3  artí-
culos o  capítulos  habrán  sido  publicados  o  aceptados  para
su publicación  con  posterioridad  al  inicio  de  sus  estudios  de
doctorado, en  un  medio  incluido  en  el  Science  Citation  Index
(o equivalente  según  la  CNEAI)»3.  Vuelta  a  revisar  la  infor-
mación a  principios  de  2014,  podemos  decir  que  la  situación
no ha  variado  sustancialmente.
Consideramos que  esta  metodología  de  trabajo  supone
múltiples beneﬁcios  tanto  para  el  doctorando  como  para  los
directores de  tesis.  Por  ejemplo,  favorece  el  aprendizaje
integrado del  proceso  de  investigación  y  de  publicación  para
el  doctorando1,  y  el  nacimiento/desarrollo/maduración  de
una línea  de  investigación  conjunta  entre  el  doctorando  y
los directores.  También,  permite  a  los  directores  rentabi-
lizar el  tiempo  invertido,  gracias  a  su  participación  como
coautores en  las  publicaciones  realizadas.  De  esta  manera,
el proceso  de  tesis  doctoral  supone  una  etapa  de  produc-
ción cientíﬁca  compartida  y  un  valor  an˜adido,  al  dejar
de ser  considerada  literatura  gris  con  difusión  y  acceso
limitado1.
La E-dirección de tesis doctoral
Las  tecnologías  de  la  información  y  la  comunicación  propi-
cian un  contexto  idóneo  para  el  desarrollo  de  competencias
como la  iniciativa,  la  autonomía,  la  responsabilidad,  el
pensamiento crítico  o  el  trabajo  colaborativo4. Sin  duda,
programas y  aplicaciones  como:  Dropbox,  Skype,  WhatsApp
y Google  Docs,  Sites,  Calendar.  .  .  están  revolucionando  los
nuevos estilos  de  dirección  de  tesis.  Cuando  la  incompatibi-
lidad de  horarios  y/o  la  distancia  física  es  evidente,  el  uso  de
estos recursos  elimina  las  barreras  geográﬁcas  y  temporales,
surgiendo un  nuevo  estilo  basado  en  el  blended  learning  o
ensen˜anza  ﬂexible1.
En nuestra  experiencia  la  E-doctoranda  evalúa  positiva-
mente la  puesta  en  marcha  de  estas  estrategias  en  el  proceso
de E-dirección,  que  se  ha  caracterizado  por:  1)  más  del
70% de  comunicación  virtual;  y  2)  entre  una  a  dos  tuto-
rías presenciales  (jornadas  tutoriales)  por  an˜o  durante  el
proceso  de  elaboración  de  tesis.  En  su  opinión,  el  estilo
directivo le  ha  estimulado  hacia  un  proceso  autónomo,
activo y  motivacional  en  el  aprendizaje  de  la  metodología
para la  investigación  y  la  publicación  de  artículos.
No  quisiéramos  ﬁnalizar  esta  reﬂexión  compartida  sin
mencionar las  ventajas  que,  en  nuestra  opinión,  supone
la E-codirección  de  tesis  por  compendio  de  publicaciones:
favorece el  trabajo  colaborativo  y  en  equipo  y  propicia  el
intercambio de  roles,  dinamizador,  evaluador,  crítico.  .  .  De
esta forma,  el  doctorando  (y  consecuentemente  el  producto
ﬁnal, la  tesis  doctoral)  se  beneﬁcia  gracias  a  la  suma  de  las
aptitudes de  los  directores.
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Validación del Analyz-Strep A
Rapid  Test en el diagnóstico de
la  faringitis aguda
Validation Analyz-Strep A Rapid Test in the
diagnosis  of acute pharyngitis
Sr.  Director:
La faringitis  es,  junto  con  la  rinitis,  el  motivo  asistencial
más frecuente  de  consulta  al  médico  de  atención  primaria
en Espan˜a1.  La  Sociedad  Espan˜ola  de  Medicina  de  Familia  en
su última  revisión2 y  la  Sociedad  Europea  de  Enfermedades
Infecciosas y  Microbiología  Clínica3 aconsejan  en  pacientes
con probable  infección  por  estreptococo  -hemolítico  del
grupo  A  (EBHGA)  efectuar  una  prueba  de  detección  antigé-
nica rápida  para  la  conﬁrmación  diagnóstica,  ya  que  solo  la
infección causada  por  EBHGA  debe  tratarse  con  tratamiento
antibiótico. El  objetivo  del  estudio  es  evaluar  la  validez  de
una prueba  de  detección  antigénica  rápida  Analyz-StrepA
Rapid Test  en  un  centro  de  salud  urbano,  en  6  consultas
tanto de  medicina  de  familia  como  de  enfermería  durante
el an˜o  2011.
Se reclutó  consecutivamente  a todos  los  pacientes  mayo-
res de  18  an˜os  atendidos  con  odinofagia  y  3  o  4  criterios  de
Centor (exudado  faringomigdalar,  adenopatías  laterocervi-
cales dolorosas,  ausencia  de  tos  y/o  historia  o  presencia  de
ﬁebre)4. A  todos  se  les  tomó  una  muestra  faringoamigdalar
con 2  hisopos,  uno  para  la  prueba  de  detección  antigénica
rápida y  otro  que  se  envió  al  servicio  de  microbiología  para
cultivo, mediante  siembra  en  una  placa  de  agar  sangre,
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Tabla  1  Validez  del  Analyz-Strep  A  Rapid  Test
3  criterios  4  criterios  Total
Número  80  53  133
% EBHGA  26,3  49,1  35,3
Sensibilidad 90,5  96,2  93,6
Especiﬁcidad 96,6  85,2  93,0
Valor predictivo  positivo  90,5  86,2  88,0
Valor predictivo  negativo  96,6  95,8  96,4
EBHGA: estreptococo -hemolítico del grupo A.
que  se  incubaba  a  una  temperatura  de  37 ◦C  en  atmósfera
de CO2 al  5%  durante  48  h.  Se  consideró  cultivo  positivo
para EBHGA  el  crecimiento  de  cualquier  número  de  colo-
nias -hemolíticas,  tinción  de  Gram  positiva  con  morfología
de estreptococo  y  test  de  catalasa  negativo,  con  posterior
identiﬁcación mediante  el  panel  automatizado  para  cocos
grampositivos WIDER  (F.  Soria  Melguizo).  Los  resultados  se
conﬁrmaron con  el  posterior  serogrupado  mediante  el  Strep-
tococcal Grouping  Kit  (Oxford,  Reino  Unido).
Fueron  evaluables  133  sujetos,  con  una  edad  media  ±
desviación estándar  de  31,4  ±  11,6  an˜os,  con  78  mujeres
(58,6%). Presentaron  3  y  4  criterios  de  Centor  80  y  53  suje-
tos, respectivamente.  El  cultivo  mostró  infección  por  EBHGA
en 47  casos  (35,3%)  y  en  17  casos  se  aisló  estreptococo  C
(12,8%). La  infección  por  EBHGA  fue  más  prevalente  entre
los que  presentaban  4  criterios  (49,1%,  comparado  con  el
26,3% observado  con  3  criterios;  p  <  0,001).  La  prueba  de
detección antigénica  rápida  mostró  una  sensibilidad  del
93,6%, una  especiﬁcidad  del  93%,  un  valor  predictivo  posi-
tivo del  88%  y  un  valor  predictivo  negativo  del  96,4%.  La
sensibilidad de  la  prueba  fue  mayor  entre  los  pacientes  con
los 4  criterios  de  Centor  que  entre  los  que  presentaban  3
criterios (tabla  1).
Estos  resultados  indican  que  la  prueba  de  detección
antigénica utilizada  en  este  estudio  presenta  una  validez
ligeramente inferior  a  la  observada  con  otra  marca  comer-
cial (OSOM  StrepA)5,  aunque  el  valor  predictivo  negativo
de la  prueba,  superior  al  95%,  puede  considerarse  óptimo
para poder  ser  utilizado  en  atención  primaria.  Se  observó
un sesgo  de  espectro,  ya  que  la  sensibilidad  fue  más  ele-
vada entre  los  pacientes  con  los  4  criterios  de  Centor,  hecho
que también  se  ha  detectado  en  otros  estudios6.  El  coste  de
la prueba  es  1,9  D  por  determinación,  lo  que  puede  consi-
derarse una  relación  coste-efectividad  favorable,  teniendo
en cuenta  la  elevada  prescripción  de  antibióticos  en  esta
patología  infecciosa.  Su  utilización  comportaría  una  pres-
cripción más  racional  de  antibióticos  en  aquellos  pacientes
que presentan  una  infección  por  EBHGA.
Financiación
Para  la  realización  de  este  estudio,  todos  los  profesiona-
les participantes  dispusimos  de  forma  gratuita  de  pruebas
de detección  antigénica  rápida,  facilitada  por  el  laborato-
rio NIRCO.  No  hemos  recibido  ninguna  cuantía  económica
directa o  indirecta  del  laboratorio  NIRCO  para  la  realización
de este  estudio.
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BRIEF REPORT
Association between C-Reactive Protein Rapid
Test and Group A Streptococcus Infection in
Acute Pharyngitis
Olga Calvin˜o, MD, Carl Llor, PhD, Frederic Go´mez, PhD, Eva Gonza´lez, MD,
Carolina Sarvise´, MD, and Silvia Herna´ndez, PhD
Introduction: The diagnosis of streptococcal infection is usually made with the use of Centor criteria, but
some family doctors also rely on the determination of C-reactive protein (CRP) to guide antibiotic therapy.
Methods: This was an observational study conducted in a health center. Adults with acute pharyngitis
and the presence of the 4 Centor criteria (tonsillar exudates, tender cervical glands, history of fever,
and absence of cough) were recruited. The patients underwent a pharyngotonsillar swab for microbio-
logic study and a CRP rapid test during the consultation.
Results: A total of 149 patients were enrolled. The most frequent etiology was group A streptococcus,
present in 83 cases (55.7%). The highest CRP concentration was observed among patients with group C
streptococcus infection, with a mean of 56.3 mg/L (95% confidence interval, 25.7–86.5 mg/L). For pa-
tients with group A streptococcus infection, the mean CRP value was 34.4 (95% confidence interval,
25.6–43.3 mg/L).
Conclusion: CRP concentrations are not associated with group A streptococcus infection in patients
with acute pharyngitis. The use of this point of care test is therefore not useful for distinguishing pa-
tients who require antibiotic therapy. (J Am Board Fam Med 2014;27:424–426.)
Keywords: Antibiotics, C-Reactive Protein, Infectious Diseases, Pharyngitis, Streptococcus Group A
Point-of -care testing for C-reactive protein (CRP)
was introduced into community clinical practice in
the early 1990s and is widely used in Scandinavian
countries.1 This test provides results in about 3
minutes and guides decisions regarding antibiotic
treatment. Several randomized clinical trials and
observational studies have found that CRP rapid
testing signiﬁcantly reduces the prescription of an-
tibiotics to patients with lower respiratory tract
infections2; several studies have shown that ele-
vated CRP concentrations are associated with bac-
terial etiology.3 Among patients with acute phar-
yngitis, only those infections caused by group A
streptococcus (GAS) should be treated with antibi-
otics.4 However, some series have shown a high
prevalence of non-GAS infection, and complica-
tions after infections caused by groups C and G
streptococci have been reported.5 In some coun-
tries, this diagnosis is conducted with the aid of
rapid antigen detection tests, but because of the
uncertainty of infections caused by streptococci
other than GAS, some physicians also rely on CRP
to guide antibiotic treatment, despite the use of this
test not being recommended in such situations.1
We conducted a study aimed at understanding the
relationship between the etiology of sore throat and
CRP concentrations in patients with suspected
streptococcal infection.
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Methods
An observational study was undertaken in an urban
health center from January 2010 to May 2012.
Adults18 years old with acute pharyngitis and the
presence of the 4 Centor criteria6—history of fe-
ver, presence of tonsillar exudates or hypertrophy,
presence of tender cervical glands, and absence of
cough—were consecutively recruited. All patients
underwent a pharyngotonsillar swab for microbio-
logic culture, which was sent to the Department of
Microbiology, Joan XXIII University Hospital
(Tarragona, Spain) in Amies medium (Copan In-
novation, Brescia, Italy). Samples were seeded on a
plate of blood agar and were incubated at 37°C in
an 5% carbon dioxide atmosphere for 48 h. A
culture was considered positive for GAS with a
growth of any number of -hemolytic colonies,
gram-positive staining with streptococcal morphol-
ogy, and a catalase negative test with posterior
identiﬁcation with an automated panel for gram-
positive cocci using the Wider System (F. Soria
Melguizo, Madrid, Spain). Results were conﬁrmed
with posterior serogrouping with the Streptococcal
Grouping Kit (Thermo Scientiﬁc, Oxford, UK).
The culture was considered negative with the ab-
sence of -hemolytic colonies after 48 hours of
incubation. Patients underwent a CRP rapid test
during the consultation by means of QuikRead/Go
devices (Orion Diagnostica, Espoo, Finland).
Results
A total of 149 patients were enrolled. The most
frequent etiology was GAS, present in 83 cases
(55.7%). No bacteria were identiﬁed in 29 patients
(19.5%). The age of the patients ranged from 18 to
51 years, with a mean of 28.5 years. GAS infection
presented a higher CRP concentration compared
with other etiologies (34.4 vs 29.9 mg/L, respec-
tively), with no statistically signiﬁcant differences
(Table 1). The highest CRP concentration was
observed among patients with group C streptococ-
cus infection. Infection with groups C and G -he-
molytic streptococci was associated with slightly
higher concentrations of CRP (49.9 mg/L) com-
pared with those with infection by GAS, other
causes, or no infection (Figure 1). The highest CRP
concentration (182 mg/L) was observed in a patient
presenting with a peritonsillar abscess and no bac-
terium identiﬁed during the consultation.
Discussion
This study has several limitations. Only patients with
the 4 Centor criteria were recruited, which explains
why more than half of the patients actually had a GAS
infection. Outcomes were not collected, nor was the
evolution of symptoms measured, but we do not con-
sider these limitations to be important since our goal
was to identify the association of CRP concentrations
with the etiology of the pharyngitis. The microbio-
logic study did not take into account the study of
anaerobes, and some of the patients in whom no
bacteria were identiﬁed may have been infected by
these organisms. In our study the CRP rapid test used
a ﬁnger prick blood sample; however, studies com-
paring these rapid tests with the routine CRP labo-
ratory test have shown a very good correlation,
thereby demonstrating its reliability.
Some studies have shown high CRP concentra-
tions with GAS infection. Hjortdahl and Melbye7
observed a mean CRP concentration of 50.4 mg/L
Table 1. C-Reactive Protein (CRP) Concentrations Based on the Bacteria Causing Pharyngitis in Patients with 4
Centor Criteria
Organism Patients, n (%)
CRP Concentrations (mg/L)
Mean (95% CI) Median (IQR)
GAS 83 (56.1) 34.4 (25.6–43.3) 12.0 (4.0–62.0)
Non-GAS infection* 65 (43.9) 29.9 (19.7–40.2) 8.0 (4.0–46.0)
No bacteria 29 (19.6%) 27.9 (11.0–44.9) 4.0 (4.0–37.5)
Group B streptococcus 8 (5.4%) 19.1 (0–41.0) 4.0 (4.0–36.7)
Group C streptococcus 13 (8.8) 56.3 (25.7–86.9) 61.0 (4.0–94.5)
Group G streptococcus 5 (3.4) 31.6 (0–65.3) 38.0 (4.0–56.0)
Other streptococci 10 (6.7) 9.2 (4.4–14.0) 8.0 (4.0–11.2)
CI, conﬁdence interval; GAS, group A streptococcus; IQR, interquartile range.
*One patient had infection from a bacteria not included here.
doi: 10.3122/jabfm.2014.03.130315 C-Reactive Protein Rapid Test and Acute Pharyngitis 425
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among patients with GAS infection, and Melbye et
al8 observed an even higher mean value of 100.3
mg/L; however, they recruited only 11 patients
with GAS. On the other hand, other studies have
shown no relationship between CRP concentra-
tions and GAS infection. In a Swedish study, the
mean CRP value was 37.6 mg/L for the group with
rapid antigen detection tests showing GAS and
37.4 mg/L for those with a test not showing GAS.9
Lindbæk et al10 observed mean CRP values of 43
mg/L, with the highest concentrations being found
in infections caused by groups C and G strepto-
cocci, which is similar to our results.
Conclusion
Some studies suggest that CRP testing is over-
used.1,9 Our results show that CRP is not useful for
differentiating GAS infection from other etiologies
that do not require antibiotic therapy.
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Figure 1. Association between C-reactive protein concentrations and the cause of infection among patients with
sore throat and 4 Centor criteria.
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MAIN FINDINGS 
The results of the four studies of this thesis clearly find, on the one hand, that clinical criteria 
are not reliable for diagnosing streptococcal pharyngitis, and the other hand, the 
immunochromotographic RADTs are sufficiently valid to be routinely used in primary care if 
a patient with sore throat is suspected to have a streptococcal infection. Furthermore, when 
the result is negative there is no need to repeat it or send a new pharyngeal swab for culture 
and other tests, such as CRP, are not recommended. The sensitivity and specificity achieved 
(greater than 90%) with the immunochromotographic RADT used, along with the high 
negative predictive value observed in the studies of this thesis, make this test a very helpful 
diagnostic tool for the primary care physician. 
 
WEAKNESSES OF THE STUDIES 
As already known, a single throat culture is not the best gold standard. In fact, detection of an 
organism by even culture is not definitive evidence of infection. Although not clinically 
useful, the gold standard for pharyngeal infection, even for GABHS, is paired acute and 
convalescent serologies [Linder JA, 2015]. In addition, our microbiological lab, the 
Microbiology Unit of Hospital Joan XXIII, was unable to detect some important bacterial 
aetiologies, such as Fusobacterium species or atypical germs. Nonetheless, microbiological 
procedures did reliably detect streptococcal infection, including GABHS and other β-
haemolytic streptococci. Although asymptomatic carrier rates are reported to be up to 2% in 
adults depending on age, the finding of a positive throat culture, in the presence of clinical 
findings, is accepted to be sufficient to establish the diagnosis of streptococcal pharyngitis 
[Gunnarsson RK et al, 1997].  
Another weakness is the training of the GPs who performed the pharyngeal tests. Fox et al 
showed that RADT sensitivity was consistently greater when the test was performed by 
laboratory profesionals than when it was performed by non-laboratory personnel [Fox JW et 
al, 2006]. In the studies of this thesis, a maximum of 6 GPs collected the samples. Although 
they were previously trained in sample collection, this procedure carries possible variability. 
However, rather than a limitation this constitutes a strength of the present thesis, since most 
studies involve a higher number of clinicians, leading to a higher heterogeneity.  
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Our studies included patients with clinical manifestations of pharyngitis with suspicion of 
streptococcal aetiology, that is, patients with two or more Centor criteria. Nonetheless, the 
incidence of GABHS observed was greater than 20%. In other studies, the inclusion criteria 
were less rigorous, which probably explains the high percentage of pharyngitis caused by 
GABHS observed in this study.  
 
COMPARISON WITH OTHER STUDIES 
As only two rapid immunochromotographic antigen tests were evaluated, the results of this 
thesis should not be generalised to other commercially available RADTs. It would be wrong 
to compare the results of current RADT with those obtained at the beginning of the 1990’s, 
since the current RADT kits which use an immunocromatographic system, are more sensitive 
than the enzyme immunoassay systems, used for instance by other Spanish researchers, such 
as Bladé or Díaz-Berenguer [Bladé J et al, 1991; Díaz-Berenguer JA et al, 1992]. Neither can 
the microbiology study be compared, as, for example, in the study by Díaz-Berenguer, 
bacitracin disks were used; and also because this method is not used nowadays, as it produced 
a high rate of false negatives [Díaz-Berenguer JA et al, 1992]. 
Three different RADTs have been launched in the market: 
 Optical immunoassay devices 
 Enzyme immunoassay devices 
 Immunocromatographic devices 
In the recent meta-analysis about validity of RADTs for diagnosing GABHS infection in 
patients with sore throat, only 43 studies fulfilled the higher quality definition; i.e., at least 50 
patients, prospective data collection, and no significant biases; with the inclusion of 18,464 
patients [Stewart EH et al, 2014]. For the higher quality studies in the adult population, the 
pooled sensitivity for the immunochromatographic methods in the adult population (1,216 
patients) was 91% (95% CI: 87–94%) and the pooled specificity was 93% (95% CI: 92–
95%). For enzyme immunoassay (333 patients), the pooled sensitivity was 86% (95% CI: 81–
91%) and the pooled specificity was 97% (95% CI: 96–99%). However, this meta-analysis 
did not include three studies [Bladé J et al, 1991; Díaz-Berenguer JA et al, 1992; Madurell J 
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et al, 2011], and therefore I carried out the study again with the inclusion of these three 
studies performed in Spain, with similar results, as shown in Figure 3 and Figure 4. 
 
Figure 3. Forest plots for sensitivity of immunochromatographic, enzyme immunoassay 
and optical immunoassay methods to diagnose GABHS pharyngitis with the use of the 
higher study methodological quality in adults  
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Figure 4. Forest plots for specificity of immunochromatographic, enzyme immunoassay 
and optical immunoassay methods to diagnose GABHS pharyngitis with the use of the 
higher study methodological quality in adults  
 
 
These figures clearly state that the immunochromotographic kits are the most sensitive of all 
and the enzyme immunoassay devices are more specific than the former but they are only a 
little more specific. Therefore, there is no doubt that the immunochromotographic devices 
should be recommended in the clinical practice.  
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On the basis of these results, the comparison of validity of RADTs among the different 
devices available is unfair [Gerber MA et al, 2004]. It is also erroneous to compare the results 
of the current tests with studies carried out previously, as the present equipment is more 
sensitive and the present studies included patients with at least Centor scores of 2. Different 
studies have found that the sensitivity of rapid streptococcal antigen tests improves as the 
clinical likelihood of streptococcal pharyngitis increases, phenomenon known as spectrum 
bias [DiMatteo LA et al, 2001; Edmonson MB et al, 2005; Hall MC et al, 2004]. This bias, 
also called spectrum effect by some authors [Mulherin SA et al, 2002], results in biased 
results when pooled sensitivities are calculated. The paper number 3 clearly demonstrates this 
spectrum effect, with a sensitivity of Analyz-Strep A of 96.2% among patients with the four 
Centor criteria and 90.5% when patients with Centor 3 were included. Heterogeneity can be 
addressed with relatively simple stratification procedures, with the use of stratified sensitivity 
and specificity estimates, likelihood ratios, and receiver-operating characteristic curves. 
A number of factors have the potential to further lower the sensitivity of RADT performed. 
These factors include improper collection of samples from sites other than the pharynx or 
tonsils, insufficient quantity of sample, and inability to perform and interpret the test 
correctly. The size of the inoculum is also of major influence on the sensitivity of any test, 
rapid test or culture. In a prospective study evaluating the sensitivities of four RADT kits to 
detect clinical and reference strains of GABHS at different dilutions, the investigators 
observed that all kits were only faintly positive or negative at low colony counts and, 
obviously, the faint appearance of a positive test at low colony counts contributes to inter-
observer variability [Upton A et al, 2014]. When the Strep A procedure was repeated when a 
prior RADT was negative (paper 2), only one case turned out to be a faint positive result. As 
already asserted for the first generation of RADT [Dagnelie CF et al, 1998], the new 
generation of RADTs, such as immunocromatographic tests, may have an additional value for 
the management of sore throat. In children, eight observational studies (five prospective 
cohort, three retrospective cohort) and two guidelines supported the need for confirmation by 
a throat culture after a negative RADT. One clinical trial, two observational studies (both 
were prospective cohorts) and one guideline did not consider confirmation by a throat culture 
necessary [Armengol CE et al, 2004; Camurdan AD et al, 2008; Choby BA, 2009; Cohen R et 
al, 2004; Edmonson MB et al, 2005; Forward KR et al, 2006; Gieseker KE et al, 2002; Hall 
MC et al, 2004; Maltezou HC et al, 2008; McIsaac WJ et al, 2004; Nerbrand C et al, 2002, 
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van Limbergen J et al, 2006]. In adults, except for one prospective study, the observational 
study and two guidelines did not support the need to perform a throat culture after a negative 
RADT. The negative predictive value observed in our studies was > 96%. Therefore, we 
suggest that negative results in pharyngitis with two or more Centor criteria do not require 
confirmation with throat culture. In another study, the use of two RADTs obtained 
simultaneously did not improve the sensitivity of the test when compared with one swab in 
children aged 5–18 years [Ezike EN et al, 2005]. Furthermore, culture is almost never used in 
our surgeries except in some cases of recurrent pharyngitis. Different studies do not 
recommend the use of culture in adult patients [Mostov PD, 2007; Nakhoul GN et al, 2013]. 
Another factor that can modify the validity of the RADT is the competing interests of the 
authors of the studies. In this thesis, all the kits were provided free by the manufacturers. As 
reported in several diagnostic accuracy studies on a specific RADT, the RADTs are less 
sensitive than declared by the manufacturer [Forward KR et al, 2006; Nerbrand C et al, 
2002; Tanz RR et al, 2009] (Table 13). The FaringoCat study and the validation study, both 
carried out in Spain, showed similar results, but lower than those provided by the 
manufacturer. The positive predictive values of the RADT ranged between 77% [Forward 
KR et al, 2006] and 97% [Camurdan AD et al, 2008], generally being around 90% 
[Johansson L et al, 2003]. 
 
Table 13. Validation characteristics of OSOM Strep A (Genzyme, UK) observed in two 
studies and the data provided by the manufacturer 
 n GABHS Se Sp PPV NPV PLR NLR 
FaringoCat 273 49 (17.8) 89.8 93.8 75.9 97.7 14.5 0.11 
Validation study 222 55 (24.8) 94.5 91.6 79.1 98.7 11.2 0.06 
Data provided by 
the manufacturer 
639 175 (27.4) 96.0 97.8 94.4 98.5 44.5 0.04 
Se: sensitivity; Sp: specificity; PPV: positive predictive value; NPV: negative predictive 
value; PLR: positive likelihood ratio; NLR: negative likelihood ratio  
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A subject of concern in our studies is the high incidence of group C β-haemolytic 
streptococcal infection, being in one study approximately double that observed by Lindbæk et 
al in Norway [Lindbæk M et al, 2005]. As already mentioned in the Introduction section of 
this thesis, the pathogenic role of this germ is currently under debate as Zwart et al observed 
that penicillin may reduce, albeit only marginally, the duration of the symptoms of 
pharyngitis by group C β-haemolytic streptococci [Zwart S et al, 2000]. The virulence factors 
are similar to those of GABHS and may cause the same type of infections. It has been 
associated with outbreaks of pharyngitis with a clinical picture similar to that produced by 
GABHS but with fewer suppurative sequelae. Interestingly, pharyngitis caused by group C 
streptococci was more frequent among the patients with only two Centor criteria and was 
much less frequent among those with three criteria. More studies evaluating the aetiology of 
pharyngitis in adults are therefore needed. 
Another message of this thesis is the low sensitivity of CRP for the diagnosis of GAHBS sore 
throat. Few studies have evaluated the validity of this biomarker. In a recent study aimed at 
investigating the benefit of having CRP, white blood cell count, and absolute neutrophil 
count measured in these patients, the researchers failed to demonstrate an increase of the 
diagnostic accuracy when added to the Centor score and RADT [Christensen AM et al, 2014]. 
In a Norwegian study CRP (sensitivity 73% and specificity 67%) and white blood cells count 
(sensitivity 71% and specificity 77%) measurements were more reliable as compared to 
clinical criteria (sensitivity 64% and specificity 71%) in the distinction between acute 
pharyngitis caused by GABHS and that caused by other pathogens. However, the authors 
noted that the RADT had a higher specificity (93%) and similar sensitivity (71%) compared 
to CRP and white blood cells count [Hjortdahl P et al, 1994]. Gulich et al found that the 
addition of CRP to the clinical assessment increased the sensitivity, from 61% to 78% and the 
specificity, from 73% to 82% in the diagnosis of bacterial pharyngitis. However, they did not 
find any improvement with the addition of white blood cell count and clinical features 
[Gulich MS et al, 1999]. These moderately good results for CRP in the previous studies might 
be explained by the fact that none of them identified other streptococcal causes such as 
groups C and G β-haemolytic streptococcus, as we did perform in our study.  
Procalcitonin has also been claimed as a purported biomarker that could differentiate GABHS 
from other causes in patients with sore throat. However, Christensen et al failed to observe 
any difference in mean procalcitonin levels between GABHS and non-GABHS acute 
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tonsillitis patients [Christensen AM et al, 2014]. The sensitivity (72%) and specificity (58%) 
were accordingly low. In a previous study of procalcitonin levels in acute pharyngitis 
patients, significantly higher mean procalcitonin levels were found in children with a 
bacterial growth compared to children without a bacterial aetiology [Elsammak M et al, 
2006]. Using optimal cut-off levels, the specificity was higher for procalcitonin (87%) than 
CRP (73%), but the sensitivity was lower (procalcitonin 73%, CRP 80%). An explanation for 
the highest procalcitonin reliability may have been the fact that Elsammak et al distinguished 
between bacterial and non-bacterial acute tonsillitis rather than between GABHS and non-
GABHS. Neither Elsammak et al did identify streptococcal aetiologies different from 
GABHS [Elsammak M et al, 2006]. 
 
Table 14. Criteria for selection of point-of-care equipment for primary care  
The test should be valid and reliable (from studies performed by independent bodies) 
The test result should have direct consequences for the GP’s decision-making 
The long-term quality control must be assured 
The sample should be tested immediately, once this has been obtained  
The turnaround time of diagnostic testing should be available quickly enough 
Testing should avoid the re-consultation of the patient for obtaining the result  
The test should be self-contained and user-friendly instrumentation 
Testing should eliminate the need to fill out forms and transport of specimens  
The test should be used frequently enough 
There should be enough information available for a correct interpretation of test results  
The indication for using the test should be clear 
The test should predict clinical outcome in patients with the relevant indication 
A good connectivity between the testing devices and computed records is recommended  
The use of the test should be associated with GP satisfaction and patient acceptability 
The routine use of point-of-care test should be cost-effective 
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A recent Cochrane Library review suggests that antibiotic use in patients with acute 
respiratory tract infections could be reduced by carrying out the CRP rapid test in addition to 
routine examinations [Aabenhus R et al, 2014], confirming a previous meta-analysis [Huang 
et al, 2013]. However, the researchers of this review only included studies involving upper 
and lower respiratory tract infections and sore throats were not considered. As shown in 
paper 4 of this thesis, this rapid test failed to identify GABHS infection in adults with 
pharyngitis. Cals put forward different criteria that a point-of-care test should meet [Cals J et 
al, 2013]. Table 14 summarises and modifies all these criteria (Table 14).  
According to the studies of this thesis, in adults with sore throat RADT should be carried out 
in those with a Centor score of at least 2 and CRP should not be recommended. 
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1. The reliability of the clinical criteria for the diagnosis of pharyngitis caused by 
GABHS is very low. 
2. The sensitivity and specificity observed with the utilisation of the two 
immunochromotographic RADTs for the diagnosis of GABHS infection is greater 
than 90% and is therefore recommended to be used in primary care for adolescents 
and adults with sore throat and at least two Centor criteria.  
3. The high negative predictive value of these RADTs, greater than 96% in the studies 
included in this thesis, permits discarding the presence of GABHS when the RADT 
result is negative.  
4. The high negative predictive value of the RADT means that there is no need to carry 
out a subsequent culture. 
5. Repetition of the RADT only marginally improved the validity of the first procedure, 
thereby making the repetition of the RADT in daily clinical practice in patients with 
sore throat with at least two Centor criteria and a negative antigenic test result 
unnecessary.  
6. The sensitivity of the RADTs evaluated increased with a higher number of Centor 
criteria, revealing a spectrum effect. 
7. The CRP is not useful for distinguishing the patients with GABHS infection and 
therefore its determination is not recommended. 
8. Despite being the presence of GABHS highest among patients with four Centor 
criteria, the percentage ranged from 38.9% to 49.1% in the different studies. 
9. The prevalence of group C streptococcal infection ranged from 8.8% to 15.8% in the 
different studies, with the greatest percentages of infection among patients with two 
Centor criteria and was associated with the highest CRP concentrations.  
 
 
 
 
 
UNIVERSITAT ROVIRA I VIRGILI 
ROLE OF POINT-OF-CARE TESTS IN ADULTS WITH ACUTE HARYNGITIS IN PRIMARY CARE. 
Olga Calviño Domínguez 
Dipòsit Legal: T 1415-2015
87 | P a g e  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
REFERENCES 
 
 
 
 
 
 
 
 
 
 
UNIVERSITAT ROVIRA I VIRGILI 
ROLE OF POINT-OF-CARE TESTS IN ADULTS WITH ACUTE HARYNGITIS IN PRIMARY CARE. 
Olga Calviño Domínguez 
Dipòsit Legal: T 1415-2015
88 | P a g e  
 
Aabenhus R, Jensen J, Jørgensen KJ, Hróbjartsson A, Bjerrum L. Biomarkers as point-0f-
care tests to guide prescription of antibiotics in patients with acute respiratory infection in 
primary care. Cochrane Database Syst Rev 2012;(11):CD010130. 
Aalbers J, O’Brien KK, Chan WS, Falk GA, Teljeur C, Dimitrov BD, et al. Predicting 
streptococcal pharyngitis in adults in primary care: a systematic review of the diagnostic 
accuracy of symptoms and signs and validation of the Centor score. BMC Med 2011;9:67. 
Abdel-Haq NM, Harahsheh A, Asmar BL. Retropharyngeal abscess in children: the emerging 
role of group A β hemolytic streptococcus. South Med J 2006;99:927–31.  
Abu-Sabaah AH, Ghazi HO. Better diagnosis and treatment of throat infections caused by 
group A beta-haemolytic streptococci. Br J Biomed Sci 2006;63:155–8.  
Agence Française de Sécurité Sanitaire des Produits de Santé (AFSSAPS). Systemic 
antibiotic treatment in upper and lower respiratory tract infections: official French guidelines. 
Clin Microbiol Infect 2003;9:1162–78. 
Almroth G, Lindell A, Aselius H, Sörén L, Svensson L, Hultman P, et al. Acute 
glomerulonephritis associated with Streptococcus pyogenes with concomitant spread of 
Streptococcus constellatus in four rural families. Ups J Med Sci 2005;110:217–31.  
Al-Najjar FY, Uduman SA. Clinical utility of a new rapid test for the detection of group A 
Streptococcus and discriminate use of antibiotics for bacterial pharyngitis in an outpatient 
setting. Int J Infect Dis 2008;12:308–11.  
Amess JA, O'Neill W, Giollariabhaigh CN, Dytrych JK. A six-month audit of the isolation of 
Fusobacterium necrophorum from patients with sore throat in a district general hospital. Br J 
Biomed Sci 2007;64:63–5. 
Andersen JB, Dahm TL, Nielsen CT, Frimodt- Møller N. Diagnosis of streptococcal 
tonsillitis in the pediatric department with the help of antigen detection test. Ugeskr Laeger  
2003;165:2291–5.  
André M, Odenholt I, Schwan A, Axelsson I, Eriksson M, Hoffman M, et al; Swedish Study 
Group on Antibiotic Use. Upper respiratory tract infections in general practice: diagnosis, 
antibiotic prescribing, duration of symptoms and use of diagnostic tests. Scand J Infect Dis 
2002;34:880–6. 
UNIVERSITAT ROVIRA I VIRGILI 
ROLE OF POINT-OF-CARE TESTS IN ADULTS WITH ACUTE HARYNGITIS IN PRIMARY CARE. 
Olga Calviño Domínguez 
Dipòsit Legal: T 1415-2015
89 | P a g e  
 
Araujo Filho BC, Imamura R, Sennes LU, Sakae FA. Role of rapid antigen detection test for 
the diagnosis of group A beta-hemolytic streptococcus in patients with pharyngotonsillitis. 
Braz J Otorhinolaryngol 2005;71:168–71.  
Armengol CE, Schlager TA, Hendley JO. Sensitivity of a rapid antigen detection test for 
group A streptococci in a private pediatric office setting: answering the Red Book’s request 
for validation. Am Acad Pediatrics 2004;113:924–6.  
Atlas SJ, McDermott SM, Mannone C, Barry MJ. Brief report: the role of point of care 
testing for patients with acute pharyngitis. J Gen Intern Med 2005;20:759–61.  
Ayanruoh S, Waseem M, Quee F, Humphrey A, Reynolds T. Impact of rapid streptococcal 
test on antibiotic use in a pediatric emergency department. Pediatr Emerg Care 2009;25:748–
50.  
Bachert C, Chuchalin AG, Eisebitt R, Netayzhenko VZ, Voelker M. Aspirin compared with 
acetaminophen in the treatment of fever and other symptoms of upper respiratory tract 
infection in adults: a multicenter, randomized, double-blind, double-dummy, placebo 
controlled, parallel-group, single-dose, 6-hour dose-ranging study. Clin Ther 2005;27:993–
1003.  
Balmelli C, Günthard HF. Gonococcal tonsillar infection--a case report and literature review. 
Infection 2003;31:362–5. 
Balter S, Benin A, Pinto SW, Teixeira LM, Alvim GG, Luna E, et al. Epidemic nephritis in 
Nova Serrana, Brazil. Lancet 2000;355:1776–80. 
Baron EJ, Miller JM, Weinstein MP, Richter SS, Gilligan PH, Thomson RB Jr, et al. A guide 
to utilization of the microbiology laboratory for diagnosis of infectious diseases: 2013 
recommendations by the Infectious Diseases Society of America (IDSA) and the American 
Society for Microbiology (ASM). Clin Infect Dis 2013;57:e22-e121] 
Bastien N, Robinson JL, Tse A, Lee BE, Hart L, Li Y. Human coronavirus NL-63 infections 
in children: a 1-year study. J Clin MIcrobiol 2005;43:4567–73. 
Batty A, Wren MW, Gal M.  Fusobacterium necrophorum as the cause of recurrent sore 
throat: comparison of isolates from persistent sore throat syndrome and Lemierre's disease. J 
Infect 2005;51:299–306.  
UNIVERSITAT ROVIRA I VIRGILI 
ROLE OF POINT-OF-CARE TESTS IN ADULTS WITH ACUTE HARYNGITIS IN PRIMARY CARE. 
Olga Calviño Domínguez 
Dipòsit Legal: T 1415-2015
90 | P a g e  
 
Begovac J, Bobinac E, Benic B, Desnica B, Maretic T, Basnec A, et al. Asymptomatic 
pharyngeal carriage of β-haemolytic streptococci and streptococcal pharyngitis among 
patients at an urban hospital in Croatia. Eur J Epidemiol 1993;9:405–10.  
Bessen D, Jones KF, Fischetti VA. Evidence for two distinct classes of streptococcal M 
protein and their relationship to rheumatic fever. J Exp Med 1989;169:269–83. 
Biggs TC, Hayes SM, Bird JH. Harries PG, Salib RJ. Use of the lymphocyte count as a 
diagnostic screen in adults with suspected Epstein-Barr virus infectious mononucleosis. 
Laryngoscope 2013;123:2401–4. 
Bird JH, Biggs TC, Schulz C, Lower N, Faris C, Repanos C. Implementation of an evidence-
based acute tonsillitis protocol: our experience in one hundred and twenty-six patients. Clin 
Otolaryngol 2013;38:410–5.  
Bird JH, Biggs TC, King EV. Controversies in the management of acute tonsillitis: an 
evidence-based review. Clin Otolaryngol 2014;39:368–74. 
Bisno AL. Acute pharyngitis: etiology and diagnosis. Pediatrics 1996;97:949–54. 
Bisno AL. Acute pharyngitis. N Engl J Med 2001;344:205–11. 
Bisno AL, Peter GS, Kaplan EL. Diagnosis of strep throat in adults: are clinical criteria really 
good enough? Clin Infect Dis 2002;35:126–9.  
Bjerrum L, Cordoba Currea GC, Llor C, Lindbæk M. Lower threshold for rapid antigen 
detection testing in patients with sore throats would reduce antibiotic use. BMJ 
2013;347:f7055. 
Bladé J, Alamán E, Cartañà A, Guinea I, Liberal A, Herreros M, et al. Evaluación de los 
datos clínicos y de una técnica antigénica rápida (TestPack Strep A) en el diagnóstico de las 
faringoamigdalitis agudas estreptocócicas. Aten Primaria 1991;8:92–8. 
Bonora G, Rogari P, Acerbi L, Frattini D, Perletti L. Outbreak of acute rheumatic fever in 
Northern Italy. J Pediatr 1989;114:334. 
Boureau F, Pelen F, Verriere F, Paliwoda A, Manfredi R, Farhan M, et al. Evaluation of 
ibuprofen vs paracetamol analgesic activity using a sore throat pain model. Clin. Drug 
Investig 1999;17:1–8. 
UNIVERSITAT ROVIRA I VIRGILI 
ROLE OF POINT-OF-CARE TESTS IN ADULTS WITH ACUTE HARYNGITIS IN PRIMARY CARE. 
Olga Calviño Domínguez 
Dipòsit Legal: T 1415-2015
91 | P a g e  
 
Brink WR, Rammelkamp CH Jr, Denny FW, Wannamaker LW. Effect of penicillin and 
aureomycin on the natural course of streptococcal tonsillitis and pharyngitis. Am J Med 
1951;10:300–8.  
Buchbinder N, Benzdira A, Belgaïd A, Dufour D, Paon JC, Morel A, et al. Angine 
streptococcique aux urgences pédiatriques: performances et impact d’un test de diagnostic 
rapide. Arch Pediatr 2007;14:1057–61. 
Butler CC, Kinnersley P, Prout H, Rollnick S, Edwards A, Elwyn G. Antibiotics and shared 
decision-making in primary care. J Antimicrob Chemother 2001;48:435–40. 
Cals J, van Weert H. Point-of-care tests in general practice: hope or hype? Eur J Gen Pract 
2013;19:251–6. 
Camurdan AD, Camurdan OM, Ok I, Sahin F, Ilhan MN, Beyazova U, et al. Diagnostic value 
of rapid antigen detection test for streptococcal pharyngitis in a pediatric population. Int J 
Pediatr Otorhinolaryngol 2008;72:1203–6.  
Candy B, Hotopf M. Steroids for symptom control in infectious mononucleosis. Cochrane 
Database Syst Rev 2006;(3):CD004402. 
Carapetis JR, McDonald M, Wilson NJ. Acute rheumatic fever. Lancet 2005;366:155–68.  
Cars O, Mölstad S, Norman C, Ternhag A, André M, Erntell M. Replik från 
Smittskyddsinstitutet och Stramarådet: Nationella rekommendationer för behandling av 
faryngotonsillit gäller. Lakartidningen 2012;109:108–9. 
Catanzaro FJ, Stetson CA, Morris AJ, Chamovitz R, Rammelkamp CH Jr, Stolzer BL, Perry 
WD. The role of the streptococcus in the pathogenesis of rheumatic fever. Am J Med 
1954;17:749–56 
Catanzaro FJ, Rammelkamp CH Jr, Chamovitz R. Prevention of rheumatic fever by treatment 
of streptococcal infections. II. Factors responsible for failure. N Engl J Med 1958;259:51–7. 
Cenjor C, García-Rodríguez JA, Ramos A, Cervera J, Tomás M, Asensi F, et al. Documento 
de consenso sobre "Tratamiento antimicrobiano de la faringoamigdalitis". Acta 
Otorrinolaringol Esp 2003;54:369–83. 
UNIVERSITAT ROVIRA I VIRGILI 
ROLE OF POINT-OF-CARE TESTS IN ADULTS WITH ACUTE HARYNGITIS IN PRIMARY CARE. 
Olga Calviño Domínguez 
Dipòsit Legal: T 1415-2015
92 | P a g e  
 
Centers for Disease Control and Prevention (CDC). Notes from the field: respiratory 
diphtheria-like illness caused by toxigenic Corynebacterium ulcerans—Idaho, 2010. MMWR 
Morb Mortal Wkly Rep 2011;60:77.  
Centor RM, Witherspoon JM, Dalton HP, Brody CE, Link K. The diagnosis of strep throat in 
adults in the emergency room. Med Decis Making 1981;1:239–46.  
Centor RM, Allison JJ, Cohen SJ. Pharyngitis management: defining the controversy. J Gen 
Intern Med 2007;22:127–30. 
Centor RM, Samlowski R. Avoiding sore throat morbidity and mortality: when is it not "just 
a sore throat?". Am Fam Physician 2011;83:26. 
Centor RM. When should patients seek care for sore throat? Ann Intern Med 2013;159:636–
7. 
Centor RM, Atkinson TP, Ratliff AE, Xiao L, Crabb DM, Estrada CA, et al. The clinical 
presentation of Fusobacterium-positive pharyngitis and streptococcal-positive pharyngitis in 
a university health clinic. A cross-sectional study. Ann Intern Med 2015;162:241–7. 
Chamovitz R, Catanzaro FJ, Stetson CA, Rammelkamp CH Jr. Prevention of rheumatic fever 
by treatment of previous streptococcal infections. N Engl J Med 1954;251:466–71. 
Chandnani HK, Jain R, Patamasucon P. Group C streptococcus causing rheumatic heart 
disease in a child. J Emerg Med 2015 Mar 19. doi: 10.1016/j.jemermed.2014.12.057. 
Chang SY, Lee CN, Lin PH, Huang HH, Chang LY, Ko W, et al. A community-derived 
outbreak of adenovirus type 3 in children in Taiwan between 2004 and 2005. J Med Virol 
2008;80:102–12. 
Chanin JM, Marcos LA, Thompson BM, Yusen RD, Dunne WM Jr, Warren DK, et al. 
Methicillin-resistant Staphylococcus aureus USA300 clone as a cause of Lemierre's 
syndrome. J Clin Microbiol 2011;49:2063–6.  
Chapin KC, Blake P, Wilson CD. Performance characteristics and utilization of rapid antigen 
test. DNA probe, and culture for detection of group A streptococci in an acute care clinic. J 
Clin Microbiol 2002;40:4207–10.  
Chen KT, Chang HL, Wang ST, Cheng YT, Yang JY. Epidemiologic features of hand-foot-
mouth disease and herpangina caused by enterovirus 71 in Taiwan, 1998-2005. Pediatrics 
2007;120:e244–52. 
UNIVERSITAT ROVIRA I VIRGILI 
ROLE OF POINT-OF-CARE TESTS IN ADULTS WITH ACUTE HARYNGITIS IN PRIMARY CARE. 
Olga Calviño Domínguez 
Dipòsit Legal: T 1415-2015
93 | P a g e  
 
Chenot JF, Weber P, Friede T. Efficacy of ambroxol lozenges for pharyngitis: a meta-
analysis. BMC Fam Pract 2014;15:45. 
Chi H, Chiu NC, Li WC, Huang FY. Etiology of acute pharyngitis in children: is antibiotic 
therapy needed? J Microbiol Immunol Infect 2003;36:26–30. 
Chiadmi F, Schlatter J, Mounkassa B, Ovetchkine P, Vermerie N. Tests de diagnostic rapide 
dans la prise en charge des angines streptocoques beta-hemolytiques du groupe A. Ann Biol 
Clin (Paris) 2004;62:573–7.  
Chiappini E, Principi N, Mansi N, Serra A, De Masi S, Camaioni A, et al; Italian Panel on the 
Management of Pharyngitis in Children. Management of acute pharyngitis in children: 
summary of the Italian National Institute of Health guidelines. Clin Ther 2012;34:1442–58. 
Choby BA. Diagnosis and treatment of streptococcal pharyngitis. Am Fam Physician 
2009;79:383.  
Choi JH, Chung YS, Kim KS, Lee WJ, Chung IY, Oh HB, Kang C. Development of real-
time PCR assays for detection and quantification of human bocavirus. J Clin Virol 
2008;42:249–53. 
Christensen AM, Thomsen MK, Ovesen T, Klug TE. Are procalcitonin or other infection 
markers useful in the detection of group A streptococcal acute tonsillitis? Scand J Infect Dis 
2014;46:376–83. 
Cimolai N, Elford RW, Bryan L, Anand C, Berger P. Do the betahemolytic non-group A 
streptococci cause pharyngitis? Rev Infect Dis 1988;10:587–601. 
Cingi C, Songu M, Ural A, Erdogmus N, Yildirim M, Cakli H, et al. Effect of chlorhexidine 
gluconate and benzydamine hydrochloride mouth spray on clinical signs and quality of life of 
patients with streptococcal tonsillopharyngitis: multicentre, prospective, randomised, double-
blinded, placebo-controlled study. J Laryngol Otol 2011;125:620–5. 
Cingi C, Songu M, Ural A, Yildirim M, Erdogmus N, Bal C. Effects of chlorhexidine/ 
benzydamine mouth spray on pain and quality of life in acute viral pharyngitis: a prospective, 
randomized, double-blind, placebo-controlled, multicenter study. Ear Nose Throat J 
2010;89:546–9. 
UNIVERSITAT ROVIRA I VIRGILI 
ROLE OF POINT-OF-CARE TESTS IN ADULTS WITH ACUTE HARYNGITIS IN PRIMARY CARE. 
Olga Calviño Domínguez 
Dipòsit Legal: T 1415-2015
94 | P a g e  
 
Cohen JF, Chalumeau M, Levy C, Bidet P, Thollot F, Wollner A, et al. Spectrum and 
inoculum size effect of a rapid antigen detection test for group A streptococcus in children 
with pharyngitis. PLoS One 2012;7:e39085.  
Cohen MS, Shaw GM, McMichael AJ, Haynes BF. Acute HIV-1 Infection. N Engl J Med 
2011;364:1943–54.  
Cohen R, Levy C, Ovetchkine P, Boucherat M, Weil-Olivier C, Gaudelus J, et al. Evaluation 
of streptococcal clinical scores, rapid antigen detection tests and cultures for childhood 
pharyngitis. Eur J Pediatr 2004;163:281–2.  
Congeni B, Rizzo C, Congeni J, Streenvasan V. Outbreak of acute rheumatic fever in 
Northeast Ohio. J Pediatr 1987;111:176–9. 
Contessotto Spadetto C, Cámara Simón M, Avilés Inglés MJ, Ojeda Escuriet JM, Cascales 
Barceló I, Rodríguez Sánchez F. Rational use of antibiotics in pediatrics: impact of a rapid 
test for detection of beta-haemolytic group A streptococci in acute pharyngotonsillitis. An 
Esp Pediatr 2000;52:212–9.  
Cooper RJ, Hoffman JR, Bartlett JG, Besser RE, Gonzales R, Hickner JM, Sande MA; 
Centers for Disease Control and Prevention. Principles of appropriate antibiotic use for acute 
pharyngitis in adults: background. Ann Emerg Med 2001;37:711–9. 
Cordoba G, Siersma V, López-Valcárcel B, Bjerrum L, Llor C, Aabenhus R, et al. 
Prescribing style and variation in antibiotic prescriptions for sore throat: cross-sectional study 
across six countries. BMC Fam Pract 2015;16:7. 
Corson AP, Garagusi VF, Chretien JH. Group C β-hemolytic streptococci causing pharyngitis 
and scarlet fever. South Med J 1989;82:1119–21.  
Costelloe C, Metcalfe C, Lovering A, Mant D, Hay AD. Effect of antibiotic prescribing in 
primary care on antimicrobial resistance in individual patients: systematic review and meta-
analysis. BMJ 2010;340:c2096. 
Cots JM, Llor C. Recomanacions sobre l'ús d'antimicrobians en atenció primària. Cinquena 
edició. Sociedad Catalana de Medicina Familiar y Comunitaria. Dassoy: Sant Carles, 2005. 
Cots JM, Alós JI, Bárcena M, Boleda X, Cañada JL, Gómez N, et al. Recommendations for 
management of acute pharyngitis in adults. Acta Otorrinolaringol Esp 2015 Mar 12. doi: 
10.1016/j.otorri.2015.01.001.  
UNIVERSITAT ROVIRA I VIRGILI 
ROLE OF POINT-OF-CARE TESTS IN ADULTS WITH ACUTE HARYNGITIS IN PRIMARY CARE. 
Olga Calviño Domínguez 
Dipòsit Legal: T 1415-2015
95 | P a g e  
 
Dagnelie CF, Touw-Otten FW, Kuyvenhoven MM, Rozenberg-Arska M, de Melker RA. 
Bacterial flora in patients presenting with sore throat in Dutch general practice. Fam Pract 
1993;10:371–7.  
Dagnelie CF, van der Graaf Y, De Melker RA. Do patients with sore throat benefit from 
penicillin? A randomized double-blind placebo-controlled clinical trial with penicillin V in 
general practice. Br J Gen Pract 1996;46:589–93. 
Dagnelie CF, Bartelink ML, van der Graaf Y, Goessens W, de Melker RA. Towards a better 
diagnosis of throat infections (with group A β-haemolytic streptococcus) in general practice. 
Br J Gen Pract 1998;48:959–62.  
Danchin MH, Rogers S, Kelpie L, Selvaraj G, Curtis N, Carlin JB, et al. Burden of acute sore 
throat and group A streptococcal pharyngitis in school-aged children and their families in 
Australia. Pediatrics 2007;120:950–7. 
De Maeseneer JM, van Driel ML, Green LA, van Weel C. The need for research in primary 
care. Lancet 2003;362:1314–19. 
De Meyere M, Mervielde I, Verschraegen G, Bogaert M. Effect of penicillin on the clinical 
course of streptococcal pharyngitis in general practice. Eur J Clin Pharmacol 1992;43:581–5. 
Demelker RA, Kuyvenhovven MM. Management of upper respiratory tract infections in 
Dutch general practice. Br J Gen Pract 1991;41:507–10.  
Demeslay J, De Bonnecaze G, Vairel B, Chaput B, Pessey JJ, Serrano E, Vergez S. Possible 
role of anti-inflammatory drugs in complications of pharyngitis. A retrospective analysis of 
163 cases. Eur Ann Otorhinolaryngol Head Neck Dis 2014;131:299–303. 
Denny FW, Wannamaker LW, Brink WR, Rammelkamp CH Jr, Custer EA. Prevention of 
rheumatic fever; treatment of the preceding streptococcic infection. J Am Med Assoc 
1950;143:151–3. 
Denny FW, Wannamaker LW, Hahn EO. Comparative effects of penicillin, aureomycin and 
terramycin on streptococcal tonsillitis and pharyngitis. Pediatrics 1953;11:7–13.  
Díaz-Berenguer JA, Ibrahim F. Evaluación de una técnica antigénica rápida de detección del 
antígeno estreptocócico tipo A (Test Pack Strep A). Aten Primaria 1992;9:245–9. 
UNIVERSITAT ROVIRA I VIRGILI 
ROLE OF POINT-OF-CARE TESTS IN ADULTS WITH ACUTE HARYNGITIS IN PRIMARY CARE. 
Olga Calviño Domínguez 
Dipòsit Legal: T 1415-2015
96 | P a g e  
 
Dimatteo LA, Lowenstein SR, Brimhall B, Reiquam W, Gonzales R. The relationship 
between the clinical features of pharyngitis and the sensitivity of a rapid antigen test: 
evidence of spectrum bias. Ann Emerg Med 2001;38:648–52.  
Døllner H, Risnes K, Radtke A, Nordbø SA. Outbreak of human metapneumovirus infection 
in norwegian children. Pediatr Infect Dis J 2004;23:436–40. 
Domínguez O, Rojo P, de Las Heras S, Folgueira D, Contreras JR. Clinical presentation and 
characteristics of pharyngeal adenovirus infections. Pediatr Infect Dis J 2005;24:733–4. 
dos Santos AG, Berezin EN. Comparative analysis of clinical and laboratory methods for 
diagnosing streptococcal sore throat. J Pediatr (Rio J) 2005;81:23–8.  
Dudley JP, Sercarz J. Pharyngeal and tonsil infections caused by non-group A streptococcus. 
Am J Otolaryngol 1991;12:292–6.  
Dunn N, Lane D, Everitt H, Little P. Use of antibiotics for sore throat and incidence of 
quinsy. Br J Gen Pract 2007;57:45–9.  
Ebell MH, Smith MA, Barry HC, Ives K, Carey M. The rational clinical examination: does 
this patient have strep throat? JAMA 2000;284:2912–8.  
Edmonson MB, Farwell KR. Relationship between the clinical likelihood of group A 
streptococcal pharyngitis and the sensitivity of a rapid antigen-detection test in a pediatric 
practice. Pediatrics 2005;115:280–5.  
Efstratiou A. Pyogenic streptococci of Lancefield groups C and G as pathogens in man. Soc 
Appl Bacteriol Symp Ser 1997;26:72S–9S.  
Ehrlich JE, Demopoulos BP, Daniel KR Jr, Ricarte MC, Glied S. Cost-effectiveness of 
treatment options for prevention of rheumatic heart disease from Group A streptococcal 
pharyngitis in a pediatric population. Prev Med 2002;35:250–7. 
Elgh F, Linderholm M. Evaluation of six commercially available kits using purified 
heterophile antigen for the rapid diagnosis of infectious mononucleosis compared with 
Epstein-Barr virus-specific serology. Clin Diagn Virol 1996;7:17–21. 
Elsammak M, Hanna H, Ghazal A, Edeen FB, Kandil M. Diagnostic value of serum 
procalcitonin and C-reactive protein in Egyptian children with streptococcal 
tonsillopharyngitis. Pediatr Infect Dis J 2006;25:174–6. 
UNIVERSITAT ROVIRA I VIRGILI 
ROLE OF POINT-OF-CARE TESTS IN ADULTS WITH ACUTE HARYNGITIS IN PRIMARY CARE. 
Olga Calviño Domínguez 
Dipòsit Legal: T 1415-2015
97 | P a g e  
 
Enright K, Kalima P, Taheri S. Should a near-patient test be part of the management of 
pharyngitis in the pediatric emergency department? Pediatr Emerg Care 2011;27:1148–50.  
Esposito S, Cavagna R, Bosis S, Droghetti R, Faelli N, Principi N. Emerging role of 
Mycoplasma pneumoniae in children with acute pharyngitis. Eur J Clin Microbiol Infect Dis 
2002;21:607–10. 
Esposito S, Blasi F, Bosis S, Droghetti R, Faelli N, Lastrico A, et al. Aetiology of acute 
pharyngitis: the role of atypical bacteria. J Med Microbiol 2004;53:645–51.  
Esposito S, Bosis S, Begliatti E, Droghetti R, Tremolati E, Tagliabue C, et al. Acute 
tonsillopharyngitis associated with atypical bacterial infection in children: natural history and 
impact of macrolide therapy. Clin Infect Dis 2006;43:206–9.  
Ezike EN, Rongkavilit C, Fairfax MR, Thomas RL, Asmar BI. Effect of using 2 throat swabs 
vs 1 throat swab on detection of group A streptococcus by a rapid antigen detection test. Arch 
Pediatr Adolesc Med 2005;159:486–90.  
Fang FC, Abbott AN, Dingle TC. Reply to Mathhys. Clin Infect Dis 2015;60:165–6. 
Fine AM, Nizet V, Mandl KD. Large-scale validation of the Centor and McIsaac scores to 
predict group A streptococcal pharyngitis. Arch Intern Med 2012;172:847–52. 
Fine AM, Nizet V, Mandl KD. Participatory medicine: A home score for streptococcal 
pharyngitis enabled by real-time biosurveillance: a cohort study. Ann Intern Med 
2013;159:577–83. 
Finnish Medical Society Duodecim. Sore throat and tonsillitis. National Guideline 
Clearinghouse. 2007.  
Flores Mateo G, Conejero J, Grenzner Martinel E, Baba Z, Dicono S, Echasabal M, et al. 
Diagnóstico precoz de faringitis estreptocócica en pediatría: validación de una técnica 
antigénica rápida. Aten Primaria 2010;42:356–61.  
Fontes MJ, Bottrel FB, Fonseca MT, Lasmar LB, Diamante R, Camargos PA. Early diagnosis 
of streptococcal pharyngotonsillitis: assessment by latex particle agglutination test. J Pediatr 
(Rio J) 2007;83:465–70.  
Forward KR, Haldane D, Webster D, Mills C, Brine C, Aylward D. A comparison between 
the Strep A Rapid Test Device and conventional culture for the diagnosis of streptococcal 
pharyngitis. Can J Infect Dis Med Microbiol 2006;17:221–3.  
UNIVERSITAT ROVIRA I VIRGILI 
ROLE OF POINT-OF-CARE TESTS IN ADULTS WITH ACUTE HARYNGITIS IN PRIMARY CARE. 
Olga Calviño Domínguez 
Dipòsit Legal: T 1415-2015
98 | P a g e  
 
Fourati S, Smaoui H, Jegiurim H, Berriche I, Taghorti R, Ben Bader M, et al. Utilisation d’un 
test de diagnostic des angines à streptocoque bêta-hémolytique du groupe A, auprès d'un 
échantillon d'enfants à Tunis, Tunisie. Bull Soc Pathol Exot 2009;102:175–6.  
Fox JW, Marcon MJ, Bonsu BK. Diagnosis of streptococcal pharyngitis by detection of 
Streptococcus pyogenes in posterior pharyngeal versus oral cavity specimens. J Clin 
Microbiol 2006;44:2593–4.  
Fox JW, Cohen DM, Marcon MJ, Cotton WH, Bonsu BK. Performance of rapid streptococcal 
antigen testing varies by personnel. J Clin Microbiol 2006;44:3918–22.  
Fretzayas A, Moustaki M, Kitsiou S, Nychtari G, Nicolaidou P. The clinical pattern of group 
C streptococcal pharyngitis in children. J Infect Chemother 2009;15:228–32.  
Fulginiti VA, Ey JL, Ryan KJ. Recurrent group C streptococcal tonsillitis in an adolescent 
male requiring tonsillectomy. Clin Pediatr (Philad) 1980;19:829–30.  
Gaines C, Giles K. Antibiotics for sore throat. Int J Evid Based Healthc 2015;13:39–40. 
Galioto NJ. Peritonsillar abscess. Am Fam Physician 2008;77:199–202.  
García-Callejo FJ, Minguell-González P, Benavent-Corai V, Santonja-López N, Muñoz-
Fernández N, Marco-Algarra J. Amigdalitis por Yersinia enterocolitica. Acta Otorrinolaringol 
Esp 2011;62:381–4. 
Gedela K, Boag F. Syphilitic tonsillitis in primary care: a case report. Br J Gen Pract 
2012;62:219–20.  
Gehanno P, Dreiser RL, Ionescu E, Gold M, Liu JM. Lowest effective single dose of 
diclofenac for antipyretic and analgesic effects in acute febrile sore throat. Clin Drug Investig 
2003;23:263–1.  
Gerber MA, Randolph MF, Martin NJ, Rizkallah MF, Cleary PP, Kaplan EL, et al. 
Community-wide outbreak of group G streptococcal pharyngitis. Pediatrics 1991;87:598–
603.  
Gerber MA, Shulman ST. Rapid diagnosis of pharyngitis caused by group A streptococci. 
Clin Microbiol Rev 2004;17:571–80.  
Gerber MA. Diagnosis and treatment of pharyngitis in children. Pediatr Clin North Am 
2005;52:729–47.  
UNIVERSITAT ROVIRA I VIRGILI 
ROLE OF POINT-OF-CARE TESTS IN ADULTS WITH ACUTE HARYNGITIS IN PRIMARY CARE. 
Olga Calviño Domínguez 
Dipòsit Legal: T 1415-2015
99 | P a g e  
 
Gerber MA, Baltimore RS, Eaton CB, Gewitz M, Rowley AH, Shulman ST, et al. Prevention 
of rheumatic fever and diagnosis and treatment of acute streptococcal pharyngitis: a scientific 
statement from the American Heart Association rheumatic fever, endocarditis, and Kawasaki 
disease Committee of the Council on cardiovascular disease in the young, the 
Interdisciplinary Council on functional genomics and translational biology, and the 
Interdisciplinary Council on quality of care and outcomes research: endorsed by the 
American Academy of Pediatrics. Circulation 2009;119:1541–551.  
Gettler JF, el-Sadr W. Group C streptococcal subdural empyema in a healthy man: possible 
complication of pharyngitis. Clin Infect Dis 1993;16:726–7.  
Gieseker KE, Mackenzie T, Roe MH, Todd JK. Comparison of two rapid Streptococcus 
pyogenes diagnostic tests with a rigorous culture standard. Pediatr Infect Dis J 2002;21:922–
7.  
Gieseker KE, Roe MH, MacKenzie T, Todd JK. Evaluating the American Academy of 
Pediatrics diagnostic standard for Streptococcus pyogenes pharyngitis: backup culture versus 
repeat rapid antigen testing. Pediatrics 2003;111:e666–70.  
Gilbey P, Livshits L, Sharabi-Nov A, Avraham Y, Miron D. Probiotics in addition to 
antibiotics for the treatment of acute tonsillitis: a randomized, placebo-controlled study. Eur J 
Clin Microbiol Infect Dis 2015 Jan 24. doi: 10.1007/s10096-015-2315-z. 
Giráldez-García C, Rubio B, Gallegos-Braun JF, Imaz I, González-Enríquez J, Sarriá-
Santamera A. Diagnosis and management of acute pharyngitis in a paediatric population: a 
cost-effectiveness analysis. Eur J Pediatr 2011;170:1059–67.  
Glezen WP, Clyde WA Jr, Senior RJ, Sheaffer CI, Denny FW. Group A streptococci, 
mycoplasmas, and viruses associated with acute pharyngitis. JAMA 1967;202:455–60. 
Glover JA. War-time decline of acute rheumatism. Lancet 1943;2:51–2. 
Gonzales R, Steiner JF, Sande MA. Antibiotic prescribing for adults with colds, upper 
respiratory tract infections and bronchitis, by ambulatory care physicians. JAMA 
1997;278:901–4. 
Gordis L. The virtual disappearance of rheumatic fever in the United States: lessons in the 
rise and fall of disease. Circulation 1985;72:1155–62. 
UNIVERSITAT ROVIRA I VIRGILI 
ROLE OF POINT-OF-CARE TESTS IN ADULTS WITH ACUTE HARYNGITIS IN PRIMARY CARE. 
Olga Calviño Domínguez 
Dipòsit Legal: T 1415-2015
100 | P a g e  
 
Goslings WR, Valkenburg HA, Bots AW, Lorrier JC. Attack rates of streptococcal 
pharyngitis, rheumatic fever and glomerulonephritis in the general population. I. A controlled 
pilot study of streptococcal pharyngitis in one village. N Engl J Med 1963;268:687–94. 
Guía de uso de la técnica OSOM Strep A de Genzyme. Disponible en: 
http://www.sepexpal.org/wp-content/uploads/2009/01/osom-genzyme-procedimiento.pdf.  
Guidelines for the diagnosis of rheumatic fever. Jones Criteria, 1992 update. Special Writing 
Group of the Committee on Rheumatic Fever, Endocarditis, and Kawasaki Disease of the 
Council on Cardiovascular Disease in the Young of the American Heart Association. JAMA 
1992;268:2069–73.  
Gulich MS, Matschiner A, Glück R, Zeitler HP. Improving diagnostic accuracy of bacterial 
pharyngitis by near patient measurement of C-reactive protein (CRP). Br J Gen Pract 
1999;49:119–21. 
Gunnarsson RK, Holm SE, Soderstrom M. The prevalence of betahaemolytic streptococci in 
throat specimens from healthy children and adults. Implications for the clinical value of 
throat cultures. Scand J Prim Health Care 1997;15:149–5. 
Gunnarsson MS, Sundvall PD, Gunnarsson R.  In primary health care, never prescribe 
antibiotics to patients suspected of having an uncomplicated sore throat caused by group A 
beta-haemolytic streptococci without first confirming the presence of this bacterium. Scand J 
Infect Dis 2012;44:915–21. 
Gurol Y, Akan H, Izbirak G, Tekkanat ZT, Gunduz TS, Hayran O, et al. The sensitivity and 
the specifity of rapid antigen test in streptococcal upper respiratory tract infections. Int J 
Pediatr Otorhinolaryngol 2010;74:591–3.  
Hagelskjaer Kristensen L, Prag J. Localised Fusobacterium necrophorum infections: a 
prospective laboratory-based Danish study. Eur J Clin Microbiol Infect Dis 2008;27:733– 9. 
Hahn RG, Knox LM, Forman TA. Evaluation of poststreptococcal illness. Am Fam Physician 
2005;71:1949–54.  
Haidan A, Talay SR, Rohde M, Sriprakash KS, Currie BJ, Chhatwal GS. Pharyngeal carriage 
of group C and group G streptococci and acute rheumatic fever in an aboriginal population. 
Lancet 2000;356:1167–9.  
UNIVERSITAT ROVIRA I VIRGILI 
ROLE OF POINT-OF-CARE TESTS IN ADULTS WITH ACUTE HARYNGITIS IN PRIMARY CARE. 
Olga Calviño Domínguez 
Dipòsit Legal: T 1415-2015
101 | P a g e  
 
Hall MC, Kieke B, Gonzales R, Belongia EA. Spectrum bias of a rapid antigen detection test 
for group A beta-hemolytic streptococcal pharyngitis in a pediatric population. Pediatrics 
2004;114:182–6.  
Hanna BC, McMullan R, Gallagher G, Hedderwick S. The epidemiology of peritonsillar 
abscess disease in Northern Ireland. J Infect 2006;52:247–53.  
Haverkorn MJ, Valkenburg HA, Goslings WR. Streptococcal pharyngitis in the general 
population. I. A controlled study of streptococcal pharyngitis and its complications in the 
Netherlands. J Infect Dis. 1971;124:339–47. 
Hayward G, Thompson M, Perera R, Glasziou PP, Del Mar CB, Heneghan CJ. 
Corticosteroids as a standalone or add-on treatment for sore throat. Cochrane Database Syst 
Rev 2012;(10):CD008268. 
Hinfey P, Nicholls BH, Garcia F, Ripper J, Cameron Y, Joshi S. Sensitivity of a rapid antigen 
detection test for the diagnosis of group a streptococcal pharyngitis in the emergency 
department. J Emerg Med 2010;56:S132.  
Hing E, Hall MJ, Xu J. National Hospital Ambulatory Medical Care Survey: 2006 outpatient 
department summary. Hyattsville, MD: National Health Statistics Reports, 2008.  
Hjortdahl P, Melbye H. Does near-to-patient testing contribute to the diagnosis of 
streptococcal pharyngitis in adults? Scand J Prim Health Care 1994;12:70–6. 
Hoffmann S. The throat carrier rate of group A and other β hemolytic streptococci among 
patients in general practice. Acta Pathol Microbiol Immunol Scand B 1985;93:347–51.  
Hoffmann S. An algorithm for a selective use of throat swabs in the diagnosis of group A 
streptococcal pharyngo-tonsillitis in general practice. Scand J Prim Health Care 
1992;10:295–300. 
Holm A, Pedersen SS, Nexoe J, Obel N, Nielsen LP, Koldkjaer O, et al. Procalcitonin versus 
C-reactive protein for predicting pneumonia in adults with lower respiratory tract infection in 
primary care. Br J Gen Pract 2007;57:555–60.  
Horn DL, Zabriskie JB, Austrian R, Cleary PP, Ferretti JJ, Fischetti VA, et al. Why have 
group A streptococci remained susceptible to penicillin? Report on a symposium. Clin Infect 
Dis 1998;26:1341–5. 
UNIVERSITAT ROVIRA I VIRGILI 
ROLE OF POINT-OF-CARE TESTS IN ADULTS WITH ACUTE HARYNGITIS IN PRIMARY CARE. 
Olga Calviño Domínguez 
Dipòsit Legal: T 1415-2015
102 | P a g e  
 
Hosoya M, Ishiko H, Shimada Y, Honzumi K, Suzuki S, Kato K, Suzuki H. Diagnosis of 
group A coxsackieviral infection using polymerase chain reaction. Arch Dis Child 
2002;87:316–9. 
Houser HB, Eckhardt GC, Hahn EO, Denny FW, Wannamaker LW, Rammelkamp CH Jr. 
Effect of aureomycin in treatment of streptocoocal sore throat on the streptococcal carrier 
state, the immunologic response of the host, and the incidence of acute rheumatic fever. 
Pediatrics 1953;12:593–606. 
Howie JG, Foggo BA. Antibiotics, sore throats and rheumatic fever. J R Coll Gen Pract 
1985;35:223–4. 
Huang Y, Chen R, Wu T, Wei X, Guo A. Association between point-of-care CRP testing and 
antibiotic prescribing in respiratory tract infections: a systematic review and meta-analysis of 
primary care studies. Br J Gen Pract 2013;63:e787–94. 
Humair JP, Revaz SA, Bovier P, Stalder H. Management of acute pharyngitis in adults: 
reliability of rapid streptococcal tests and clinical findings. Arch Intern Med 2006;166:640–4.  
Huovinen P, Lahtonen R, Ziegler T, Meurman O, Hakkarainen K, Miettinen A, et al. 
Pharyngitis in adults: the presence and coexistence of viruses and bacterial organisms. Ann 
Intern Med 1989;110:612–6. 
Hurt C. Tammaro D. Diagnostic evaluation of mononucleosis-like illnesses. Am J Med 
2007;120:911–8.  
Hustedt JW, Vázquez M. The changing face of pediatric respiratory tract infections: how 
human metapneumovirus and human bocavirus fit into the overall etiology of respiratory tract 
infections in young children. Yale J Biol Med 2010; 83:193–200. 
James WE, Badger GF, Dingle JH. A study of illness in a group of Cleveland families. XIX. 
The epidemiology of the acquisition of group A streptococci and of associated illnesses. N 
Engl J Med 1960;262:687–94. 
Jansen TL, Janssen M, de Jong AJ. Reactive arthritis associated with group C and group G β-
hemolytic streptococci. J Rheumatol 1998;25:1126–30.  
Jensen A, Hagelskjaer Kristensen L, Prag J. Detection of Fusobacterium necrophorum subsp. 
funduliforme in tonsillitis in young adults by real-time PCR. Clin Microbiol Infect 
2007;13:695–701.  
UNIVERSITAT ROVIRA I VIRGILI 
ROLE OF POINT-OF-CARE TESTS IN ADULTS WITH ACUTE HARYNGITIS IN PRIMARY CARE. 
Olga Calviño Domínguez 
Dipòsit Legal: T 1415-2015
103 | P a g e  
 
Joachim L, Campos D Jr, Smeesters PR. Pragmatic scoring system for pharyngitis in low-
resource settings. Pediatrics 2010;126:e608–14. 
Johansson L, Mansson NO. Rapid test, throat culture and clinical assessment in the diagnosis 
of tonsillitis. Fam Pract 2003;20:108–11.  
Kawakami S, Ono Y, Yanagawa Y, Miyazawa Y. Basic and clinical evaluation of the new 
rapid diagnostic kit for detecting group A streptococci with the immunochromatographical 
method. Rinsho Biseibutshu Jinsoku Shindan Kenkyukai Shi 2003;14:9–16.  
Keahey L, Bulloch B, Jacobson R, Tenenbein M, Kabani A. Diagnostic accuracy of a rapid 
antigen test for GABHS performed by nurses in a pediatric ED. Am J Emerg Med 
2002;20:128–30.  
Kellogg JA. Suitability of throat culture procedures for detection of group A streptococci and 
as reference standards for evaluation of streptococcal antigen detection kits. J Clin Microbiol 
1990;28:165–9. 
Kim S. The evaluation of SD Bioline Strep A rapid antigen test in acute pharyngitis in 
pediatric clinics. Korean J Lab Med 2009;29:320–3.  
Klar A, Gross-Kieselstein E, Hurvitz H, Branski D. Bilateral Bell’s palsy due to Mycoplasma 
pneumoniae infection. Isr J Med Sci 1985;21:692–4.  
Klement E, Talkington DF, Wasserzug O, Kayouf R, Davidovitch N, Dumke R, et al. 
Identification of risk factors for infection in an outbreak of Mycoplasma pneumoniae 
respiratory tract disease. Clin Infect Dis 2006;43:1239–45. 
Klug TE, Henriksen JJ, Fuursted K, Ovesen T. Significant pathogens in peritonsillar 
abscesses. Eur J Clin Microbiol Infect Dis 2011;30:619–27.  
Klug TE, Henriksen JJ, Fuursted K, Ovesen T. Similar recovery rates of Fusobacterium 
necrophorum from recurrently infected and non-infected tonsils. Dan Med Bull 
2011;58:A4295.  
Kociolek LK, Shulman ST. Pharyngitis. Ann Intern Med 2012;157:ITC3–1. 
Kocoglu E, Karabay O, Yilmaz F, Ekerbicer H. The impact of incubating the throat culture 
for 72 h on the diagnosis of group A β-hemolytic streptococci. Auris Nasus Larynx 
2006;33:311–3.  
UNIVERSITAT ROVIRA I VIRGILI 
ROLE OF POINT-OF-CARE TESTS IN ADULTS WITH ACUTE HARYNGITIS IN PRIMARY CARE. 
Olga Calviño Domínguez 
Dipòsit Legal: T 1415-2015
104 | P a g e  
 
Komaroff AL, Pass TM, Aronson MD, Ervin CT, Cretin S, Winickoff RN, et al. The 
prediction of streptococcal pharyngitis in adults. J Gen Intern Med 1986; 1:1–7. 
Koo CY, Eisenhut M. Towards evidence-based emergency medicine: best BETs from the 
Manchester Royal Infirmary. Can inflammatory markers distinguish streptococcal from viral 
tonsillitis? Emerg Med J 2011;28:715–7. 
Kretsinger K, Broder KR, Cortese MM, Joyce MP, Ortega-Sanchez I, Lee GM,et al; Centers 
for Disease Control and Prevention; Advisory Committee on Immunization Practices; 
Healthcare Infection Control Practices Advisory Committee. Preventing tetanus, diphtheria, 
and pertussis among adults: use of tetanus toxoid, reduced diphtheria toxoid and acellular 
pertussis vaccine recommendations of the Advisory Committee on Immunization Practices 
(ACIP) and recommendation of ACIP, supported by the Healthcare Infection Control 
Practices Advisory Committee (HICPAC), for use of Tdap among health-care personnel. 
MMWR Recomm Rep 2006;55(RR-17):1–37.  
Krober MS, Bass JW, Michels GN. Streptococcal pharyngitis. Placebo-controlled double-
blind evaluation of clinical response to penicillin therapy. JAMA 1985;253:1271–4. 
Kuppalli K, LIvorsi D, TAlati NJ, Osborn M. Lemierre’s syndrome due to Fusobacterium 
necrophorum. Lancet Infect Dis 2012;12:808–15. 
Land MA, Bisno AL. Acute rheumatic fever: a vanishing disease in suburbia. JAMA 
1983;249:895–8. 
Layani-Milon MP, Gras I, Valette M, Luciani J, Stagnara J, Aymard M, Lina B. Incidence of 
upper respiratory tract Mycoplasma pneumoniae infections among outpatients in Rhône-
Alpes, France, during five successive winter periods. J Clin Microbiol 1999;37:1721–6. 
Levy M, Shear NH. Mycoplasma pneumoniae infections and Stevens–Johnson syndrome. 
Report of eight cases and review of the literature. Clin Pediatr (Philad) 1991;30:42–9.  
Lieu TA, Fleisher GR, Schwartz JS. Cost-effectiveness of rapid latex agglutination testing 
and throat culture for streptococcal pharyngitis. Pediatrics 1990;85:246–56. 
Lin CH, Huang YC, Chiu CH, Huang CG, Tsao KC, Lin TY. A cluster of adenovirus 
serotype 3 infections in children in northern Taiwan: clinical features and laboratory findings. 
J Microbiol Immunol Infect 2007;40:302–9. 
UNIVERSITAT ROVIRA I VIRGILI 
ROLE OF POINT-OF-CARE TESTS IN ADULTS WITH ACUTE HARYNGITIS IN PRIMARY CARE. 
Olga Calviño Domínguez 
Dipòsit Legal: T 1415-2015
105 | P a g e  
 
Lindbæk M, Høiby EA, Lermark G, Steinsholt IM, Hjortdahl P. Predictors for spread of 
clinical group A streptococcal tonsillitis within the household. Scand J Prim Health Care 
2004;22:239–43.  
Lindbæk M, Hoiby EA, Lermark G, Steinsholt IM, Hjortdahl P. Which is the best method to 
trace group A streptococci in sore throat patients: culture or GAS antigen test? Scand J Prim 
Health Care 2004;22:233–8.  
Lindbæk M, Hoiby EA, Lermark G, Steinsholt IM, Hjortdahl P. Clinical symptoms and signs 
in sore throat patients with large colony variant β-haemolytic streptococci groups C or G 
versus group A. Br J Gen Pract 2005;55:615–9.  
Lindbæk M, Francis N, Cannings-John R, Butler CC, Hjortdahl P. Clinical course of 
suspected viral sore throat in young adults: cohort study. Scand J Prim Health Care 
2006;24:93–7. 
Linder JA, Stafford RS. Antibiotic treatment of adults with sore throat by community primary 
care physicians: a national survey, 1989–1999. JAMA 2001;286:1181–6. 
Linder JA, Bates DW, Lee GM, Finkelstein JA. Antibiotic treatment of children with sore 
throat. JAMA 2005;294:2315–22. 
Linder JA, Chan JC, Bates DW. Evaluation and treatment of pharyngitis in primary care 
practice: the difference between guidelines is largely academic. Arch Intern Med 
2006;166:1374–9.  
Linder JA. Sore throat: Avoid overcomplicating the uncomplicated. Ann Intern Med 
2015;162:311–2. 
Little PS, Gould C, Williamson I, Warner G, Gantley M, Kinmonth AL. Reattendance and 
complications in a randomised trial of prescribing strategies for sore throat: the medicalising 
effect of prescribing antibiotics. BMJ 1997;315:350–2. 
Little P, Williamson I. Open randomised trial of prescribing strategies in managing sore 
throat. BMJ 1997;314:722–7. 
Little P, Hobbs FD, Moore M, Mant D, Williamson I, McNulty C, et al; PRISM 
investigators. Clinical score and rapid antigen detection test to guide antibiotic use for sore 
throats: randomised controlled trial of PRISM (primary care streptococcal management). 
BMJ 2013;347:f5806. 
UNIVERSITAT ROVIRA I VIRGILI 
ROLE OF POINT-OF-CARE TESTS IN ADULTS WITH ACUTE HARYNGITIS IN PRIMARY CARE. 
Olga Calviño Domínguez 
Dipòsit Legal: T 1415-2015
106 | P a g e  
 
Little P, Moore M, Hobbs FD, Mant D, McNulty C, Williamson I, et al. PRISM 
Investigators. Primary care streptococcal management (PRISM) study: identifying clinical 
variables associated with Lancefield A β-haemolytic streptococci and Lancefield non-Group 
A streptococcal throat infections from two cohorts of patients presenting with an acute sore 
throat. BMJ Open 2013;3:e003943. 
Little P, Stuart B, Hobbs FD, Butler CC, Hay AD, Campbell J, et al; DESCARTE 
investigators. Predictors of suppurative complications for acute sore throat in primary care: 
prospective clinical cohort study. BMJ 2013;347:f6867.  
Little P, Stuart B, Hobbs FD, Butler CC, Hay AD, Delaney B, et al; DESCARTE 
Investigators. Antibiotic prescription strategies for acute sore throat: a prospective 
observational cohort study. Lancet Infect Dis 2014;14:213–9. 
Little P, Hobbs FD, Moore M, Mant D, Williamson I, McNulty C, et al; PRISM 
investigators. PRImary care Streptococcal Management (PRISM) study: in vitro study, 
diagnostic cohorts and a pragmatic adaptive randomised controlled trial with nested 
qualitative study and cost-effectiveness study. Health Technol Assess 2014;18:1–101. 
Llor C, Hernández S. Enfermedad infecciosa en atención primaria: estudio prospectivo 
efectuado durante todo un año. Enferm Infecc Microbiol Clin 2010;28:222–6. 
Llor C, Cots JM, Bjerrum L, Cid M, Guerra G, Arranz X, et al. Antibiotic prescribing in 
respiratory tract infections and predictive factors for their use. Aten Primaria 2010;42:28–35. 
Llor C, Madurell J, Balagué-Corbella M, Gómez M, Cots JM. Impact on antibiotic 
prescription of rapid antigen detection testing in acute pharyngitis in adults: a randomised 
clinical trial. Br J Gen Pract 2011;61:e244–51. 
Llor C, Cots JM. Certezas y dudas sobre el manejo de la faringitis aguda. Aten Primaria 
2015;47:193–4. 
Louie JK, Hacker JK, Gonzales R, Mark J, Maselli JH, Yagi S, et al. Characterization of viral 
agents causing acute respiratory infection in a San Francisco University Medical Center 
Clinic during the influenza season. Clin Infect Dis 2005;41:822–8. 
Mackenzie A, Fuite LA, Chan FT, King J, Allen U, MacDonald N, et al. Incidence and 
pathogenicity of Arcanobacterium haemolyticum during a 2-year study in Ottawa. Clin Infect 
Dis 1995;21:177–81. 
UNIVERSITAT ROVIRA I VIRGILI 
ROLE OF POINT-OF-CARE TESTS IN ADULTS WITH ACUTE HARYNGITIS IN PRIMARY CARE. 
Olga Calviño Domínguez 
Dipòsit Legal: T 1415-2015
107 | P a g e  
 
Madurell J, Balagué-Corbella M, Gómez M, Cots JM. Validació d’una prova de detecció 
ràpid de l’estreptococ betahemolític ddel grup A en la faringitis de l’adult. Estudi 
FARINGOCAT. Butlletí Soc Cat Med Fam Com 2011;29:4.  
Maltezou HC, Tsagris V, Antoniadou A, Galani L, Douros C, Katsarolis I, et al. Evaluation 
of a rapid antigen detection test in the diagnosis of streptococcal pharyngitis in children and 
its impact on antibiotic prescription. J Antimicrob Chemother 2008;62:1407–12.  
Mandell GL, Bennett RG, Dolin R. Bisno AL. Streptococcus pyogenes. En: Principles and 
practice of infectious diseases, Ed. Mandell GL, Bennett RG, Dolin R. Churchill Livingstone: 
New York, 1995;1786–99. 
Marijon E, Mirabel M, Celermajer DS, Jouven X. Rheumatic heart disease. Lancet 
2012;379:953–64. 
Martin JM, Green M, Barbadora KA, Wald ER. Group A streptococci among school-aged 
children: clinical characteristics and the carrier state. Pediatrics 2004;114:1212–9. 
Martin JM, Green M. Group A streptococcus. Semin Pediatr Infect Dis 2006;17:140–8.  
Márvez-Valls EG, Stuckey A, Ernst AA. A randomized clinical trial of oral versus 
intramuscular delivery of steroids in acute exudative pharyngitis. Acad Emerg Med 
2002;9:9–14. 
Matthys J, De Meyere M, van Driel ML, De Sutter A. Differences among international 
pharyngitis guidelines: not just academic. Ann Fam Med 2007;5:436–43.  
Mayes T, Pichichero ME. Are follow-up throat cultures necessary when rapid antigen 
detection tests are negative for group A streptococci? Clin Pediatr (Phila) 2001;40:191–5.  
Mazur E, Czerwińska E, Korona-Głowniak I, Grochowalska A, Kozioł-Montewka M. 
Epidemiology, clinical history and microbiology of peritonsillar abscess. Eur J Clin 
Microbiol Infect Dis 2015;34:549–54. 
McCaig LF, Besser RE, Hughes JM. Trends in antimicrobial prescribing rates for children 
and adolescents. JAMA 2002;287:3096–102. 
McDonald M, Currie BJ, Carapetis JR. Acute rheumatic fever: a chink in the chain that links 
the heart to the throat? Lancet Infect Dis 2004;4:240–5.  
UNIVERSITAT ROVIRA I VIRGILI 
ROLE OF POINT-OF-CARE TESTS IN ADULTS WITH ACUTE HARYNGITIS IN PRIMARY CARE. 
Olga Calviño Domínguez 
Dipòsit Legal: T 1415-2015
108 | P a g e  
 
McIsaac WJ, White D, Tannenbaum D, Low DE. A clinical score to reduce unnecessary 
antibiotic use in patients with sore throat. CMAJ 1998;158:75–83.  
McIsaac WJ, Goel V, To T, Low DE. The validity of a sore throat score in family practice. 
CMAJ 2000;163:811–5. 
McIsaac WJ, Goel V, To T, Permaul JA, Low DE. Effect on antibiotic prescribing of 
repeated clinical prompts to use a sore throat score: lessons from a failed community 
intervention study. J Fam Pract 2002;51:339–44.  
McIsaac WJ, Kellner JD, Aufricht P, Vanjaka A, Low DE. Empirical validation of guidelines 
for the management of pharyngitis in children and adults. JAMA 2004;291:1587–95. 
[Erratum, JAMA 2005;294:2700]. 
McMillan JA. Centers for Disease Control (CDC). Outbreak of pharyngoconjunctival fever at 
a summer camp--North Carolina, 1991. MMWR Morb Mortal Wkly Rep 1992;41:342–4. 
McMillan JA, Weiner LB, Higgins AM, Lamparella VJ. Pharyngitis associated with herpes 
simplex virus in college students. Pediatr Infect Dis J 1993;12:280–4. 
McNamara MJ, Pierce WE, Crawford YE, Miller LF. Patterns of adenovirus infection in the 
respiratory diseases of naval recruits. A longitudinal study of two companies of naval 
recruits. Am Rev Respir Dis 1962;86:485–97. 
Meier FA, Centor RM, Graham L Jr, Dalton HP. Clinical and microbiological evidence for 
endemic pharyngitis among adults due to group C streptococci. Arch Intern Med 
1990;150:825–9.  
Metzgar D, Zampolli A. The M protein of group A Streptococcus is a key virulence factor 
and a clinically relevant strain identification marker. Virulence 2011;2:402–12. 
Mezghani Maalej S, Rekik M, Boudaouara M, Jardak N, Turki S, Arous R, et al. Les angines 
aiguës de l’enfant dans la région de Sfax (Tunisie): épidémiologie et intérêt du test de 
diagnostic rapide. Med Mal Infect 2010;40:226–31.  
Miller RA, Brancato F, Holmes KK. Corynebacterium hemolyticum as a cause of pharyngitis 
and scarlatiniform rash in young adults. Ann Intern Med 1986;105:867–72. 
Mirza A, Wludyka P, Chiu TT, Rathore MH. Throat culture is necessary after negative rapid 
antigen detection tests. Clin Pediatr (Phila) 2007;46:241–6.  
UNIVERSITAT ROVIRA I VIRGILI 
ROLE OF POINT-OF-CARE TESTS IN ADULTS WITH ACUTE HARYNGITIS IN PRIMARY CARE. 
Olga Calviño Domínguez 
Dipòsit Legal: T 1415-2015
109 | P a g e  
 
Mistik S, Gokahmetoglu S, Balci E, Onuk FA. Sore throat in primary care project: a clinical 
score to diagnose viral sore throat. Fam Pract. 2015 Mar 25. doi: 10.1093/fampra/cmv015. 
Mitchell MS, Sorrentino A, Centor RM. Adolescent pharyngitis: a review of bacterial causes. 
Clin Pediatr (Phila) 2011;50:1091–5. 
Molero JM, Alcántara JD, Ballester A, Boada A, Gómez M, Ocampo M. Infecciones del 
aparato respiratorio superior. En: Cots JM, Monedero J, Arranz J, Gómez M, Mórato ML, 
Sánchez C (editores). Manual de enfermedades infecciosas en Atención Primaria 3ª ed. 
Barcelona: semFYC Ediciones; 2010;9–41. 
Morbidity and Mortality Weekly Report (MMWR). Acute rheumatic fever at a Navy training 
center—San Diego, California. JAMA 1988;259:1782. 
Morgan MC, Rice LI. Recurrent group C streptococcal tonsillopharyngitis in an adolescent. J 
Adolesc Health Care. 1989;10:421–2.  
Mostov PD. Treating the immunocompetent patient who presents with an upper respiratory 
infection: pharyngitis, sinusitis and bronchitis. Prim Care Clin Office Pract 2007;34:39–58. 
Mulherin SA, Miller WC. Spectrum bias or spectrum effect? Subgroup variation in diagnostic 
test evaluation. Ann Intern Med 2002;137:598–602. 
Nakayama T, Urano T, Osano M, Hayashi Y, Sekine S, Ando T, Makinom S. Outbreak of 
herpangina associated with Coxsackievirus B3 infection. Pediatr Infect Dis J 1989;8:495–8. 
Nakayama M, Miyazaki C, Ueda K, Kusuhara K, Yoshikawa H, Nishima S, et al. 
Pharyngoconjunctival fever caused by adenovirus type 11. Pediatr Infect Dis J 1992;11:6–9. 
Nakhoul GN, Hickner J. Management of adults with acute streptococcal pharyngitis: minimal 
value for backup strep testing and overuse of antibiotics. J Gen Intern Med 2013;28:830–4. 
Nash DR, Harman J, Wald ER, Kelleher KJ. Antibiotic prescribing by primary care 
physicians for children with upper respiratory tract infections. Arch Pediatr Adolesc Med 
2002;156:1114–9. 
National Institute for Health and Clinical Excellenc, Short Clinical Guidelines Technical 
Team. Prescribing of antibiotics for self-limiting respiratory tract infections in adults and 
children in primary care. London: National Institute for Health and Clinical Excellence; 2008. 
Respiratory tract infections — antibiotic prescribing. Guideline number 69. 
UNIVERSITAT ROVIRA I VIRGILI 
ROLE OF POINT-OF-CARE TESTS IN ADULTS WITH ACUTE HARYNGITIS IN PRIMARY CARE. 
Olga Calviño Domínguez 
Dipòsit Legal: T 1415-2015
110 | P a g e  
 
Natoli S, Fimiani C, Faglieri N, Laurenzi L, Calamaro A, Frasca AM, et al. Toxic shock 
syndrome due to group C streptococci. A case report. Intensive Care Med 1996;22:985–9.  
Nerbrand C, Jasir A, Schalen C. Are current rapid detection tests for group A streptococci 
sensitive enough? Evaluation of 2 commercial kits. Scand J Infect Dis 2002;34:797–9.  
Neumark T, Brudin L, Mölstad S. Use of rapid diagnostic tests and choice of antibiotics in 
respiratory tract infections in primary healthcare — a 6-y follow-up study. Scand J Infect Dis 
2010;42:90–6.  
Neuner JM, Hamel MB, Phillips RS, Bona K, Aronson MD. Diagnosis and management of 
adults with pharyngitis. A cost-effectiveness analysis. Ann Intern Med 2003;139:113–22. 
Nyman M, Alugupalli KR, Stromberg S, Forsgren A. Antibody response to Arcanobacterium 
haemolyticum infection in humans. J Infect Dis 1997;175:1515–8. 
Nyquist AC, Gonzales R, Steiner JF, Sande MA. Antibiotic prescribing for children with 
colds, upper respiratory tract infections, and bronchitis. JAMA 1998;279:875–7. 
Ozturk CE, Yavuz T, Kaya D, Yucel M. The rate of asymptomatic throat carriage of group A 
streptococcus in school children and associated ASO titers in Duzce, Turkey. Jpn J Infect Dis 
2004;57:271–2.  
Parviainen M, Koskela M, Ikäheimo I, Kelo E, Sirola H, Ryynänen K, et al. A novel strep A 
test for a rapid test reader compared with standard culture method and a commercial antigen 
assay. Eur Infect Dis 2011;5:143–5.  
Patterson CA, Mackeson JM, Weekes LM. Antibiotic prescribing for upper respiratory tract 
infections in primary care. Commun Dis Intell 2003;27(Suppl):S39–41. 
Pelucchi C, Grigoryan L, Galeone C, Esposito S, Huovinen P, Little P, et al; European 
Society for Clinical Microbiology and Infectious Diseases Sore Throat Guideline Group. 
Guideline for the management of acute sore throat. Clin Microbiol Infect 2012;18(Suppl 
1):1–28. 
Petersen I, Johnson AM, Islam A, Duckworth G, Livermore DM, Hayward AC. Protective 
effect of antibiotics against serious complications of common respiratory tract infections: 
retrospective cohort study with the UK General Practice Research Database. BMJ 
2007;335:982.  
UNIVERSITAT ROVIRA I VIRGILI 
ROLE OF POINT-OF-CARE TESTS IN ADULTS WITH ACUTE HARYNGITIS IN PRIMARY CARE. 
Olga Calviño Domínguez 
Dipòsit Legal: T 1415-2015
111 | P a g e  
 
Pfoh E, Wessels MR, Goldmann D, Lee GM. Burden and economic cost of group A 
streptococcal pharyngitis. Pediatrics 2008;121:229–34.  
Pichichero ME, Disney FA, Talpey WB, Green JL, Francis AB, Roghmann KJ, et al. Adverse 
and beneficial effects of immediate treatment of group A beta-haemolytic streptococcal 
pharyngitis with penicillin. Pediatr Infect Dis 1987;6:634–43. 
Pichichero ME. Group A streptococcal tonsillopharyngitis: cost-effective diagnosis and 
treatment. Ann Emerg Med 1995;25:390–403. 
Poses RM, Cebul RD, Collins M, Fager SS. The accuracy of experienced physicians' 
probability estimates for patients with sore throats: implications for decision making. JAMA 
1985;254:925–9.  
Putto A. Febrile exudative tonsillitis: viral or streptococcal? Pediatrics 1987;80:6–12. 
Randolph M, Gerber M, Demeo K, Wright L. Effect of antibiotic therapy on the clinical 
course of streptococcal pharyngitis. J Pediatr 1985;106:870–5. 
Rea TD, Russo JE, Katon W, Ashley RL, Buchwald DS. Prospective study of the natural 
history of infectious mononucleosis caused by Epstein-Barr virus. J Am Board Fam Pract 
2001;14:234–42.  
Regueras De Lorenzo G, Santos Rodríguez PM, Villa Bajo L, Pérez Guirado A, Arbesú 
Fernández E, Barreiro Hurlé L, et al. Utilidad de una técnica antigénica rápida en el 
diagnóstico de faringoamigdalitis por Streptococcus pyogenes. An Pediatr (Barc) 
2012;77:193–9.  
Rimoin AW, Hamza HS, Vince A, Kumar R, Walker CF, Chitale RA, et al. Evaluation of the 
WHO clinical decision rule for streptococcal pharyngitis. Arch Dis Child 2005;90:1066–70. 
Rimoin AW, Walker CL, Hamza HS, Elminawi N, Ghafar HA, Vince A, et al. The utility of 
rapid antigen detection testing for the diagnosis of streptococcal pharyngitis in low-resource 
settings. Int J Infect Dis 2010;14:e1048–53.  
Riordan T. Human infection with Fusobacterium necrophorum (Necrobacillosis), with a 
focus on Lemierre's syndrome. Clin Microbiol Rev 2007;20:622–59.  
Robb PJ. More codeine fatalities after tonsillectomy in North American children. Time to 
revise prescribing practice! Clin Otolaryngol 2013;38:365–7. 
UNIVERSITAT ROVIRA I VIRGILI 
ROLE OF POINT-OF-CARE TESTS IN ADULTS WITH ACUTE HARYNGITIS IN PRIMARY CARE. 
Olga Calviño Domínguez 
Dipòsit Legal: T 1415-2015
112 | P a g e  
 
Robertson KA, Volmink JA, Mayosi BM. Antibiotics for the primary prevention of acute 
rheumatic fever: a meta-analysis. BMC Cardiovasc Disord 2005;5:11. 
Rogo T, Schwartz RH, Ascher. Comparison of the Inverness Medical Acceava Strep A test 
with the Genzyme OSOM and Quidel QuickVue Strep A tests. Clin Pediatr (Phila) 
2011;50:294–6.  
Roosevelt GE, Kulkarni MS, Shulman ST. Critical evaluation of a CLIA-waived 
streptococcal antigen detection test in the emergency department. Ann Emerg Med 
2001;37:377–81.  
Rosenberg P, McIsaac W, MacIntosh D, Kroll M. Diagnosing streptococcal pharyngitis in the 
emergency department: is a sore throat score approach better than rapid streptococcal antigen 
testing. CJEM 2002;4:178–84.  
Ross JS, Gross CP, Desai MM, Hong Y, Grant AO, Daniels SR, et al. Effect of blinded peer 
review on abstract acceptance. JAMA 2006;295:1675–80. 
Rotbart HA, Hayden FG. Picornavirus infections: a primer for the practitioner. Arch Fam 
Med 2000;9:913–20. 
Ruiz-Aragón J, Rodríguez López R, Molina Linde JM. Evaluación de los métodos rápidos 
para la detección de Streptococcus pyogenes. Revisión sistemática y metanálisis. An Pediatr 
(Barc) 2010;72:391–402.  
Russo M, Bloch M, de Looze F, Morris C, Shephard A. Flurbiprofen microgranules for relief 
of sore throat: a randomised, double-blind trial. Br J Gen Pract 2013;63:e149–55. 
Santos O, Weckx LL, Pignatari AC, Pignatari SS. Detection of Group A beta-hemolytic 
Streptococcus employing three different detection methods: culture, rapid antigen detecting 
test, and molecular assay. Braz J Infect Dis 2003;7:297–300.  
Sarikaya S, Aktas C, Ay D, Cetin A, Celikmen F. Sensitivity and specificity of rapid antigen 
detection testing for diagnosing pharyngitis in the emergency department. Ear Nose Throat J 
2010;89:180–2.  
Saslaw M, Streitfeld M. Group A haemolytic streptococci in relation to rheumatic fever. Am 
J Dis Child 1956;91:555–60. 
Schacker T, Collier AC, Hughes J, Shea T, Corey L. Clinical and epidemiologic features of 
primary HIV infection. Ann Intern Med 1996;125:257–64.  
UNIVERSITAT ROVIRA I VIRGILI 
ROLE OF POINT-OF-CARE TESTS IN ADULTS WITH ACUTE HARYNGITIS IN PRIMARY CARE. 
Olga Calviño Domínguez 
Dipòsit Legal: T 1415-2015
113 | P a g e  
 
Schmuziger N, Schneider S, Frei R. Zuverlässigkeit und Praxistauglichkeit von 2 
Streptokokken-A-Schnelltests. HNO 2003;51:806–12.  
Scoggins L, Vakkas TG, Godlewski B. Rapidly progressing bilateral submandibular 
sialadenitis and suppurative parotitis with concomitant group C streptococcal pharyngitis. J 
Oral Maxillofac Surg 2010;68:2585–90. 
Scottish Intercollegiate Guidelines Network (SIGN). Management of sore throat and 
indications for tonsillectomy: A national clinical guideline, 2010.  
Shah M, Centor RM, Jennings M. Severe acute pharyngitis caused by group C streptococcus. 
J Gen Intern Med 2007; 22: 272–274.  
Shaikh N, Swaminathan N, Hooper EG. Accuracy and precision of the signs and symptoms 
of streptococcal pharyngitis in children: a systematic review. J Pediatr 2012;160:487–93.e3. 
Sharland M, Hodgson J, Davies EG, Booth J, Jeffery S. Enteroviral pharyngitis diagnosed by 
reverse transcriptase-polymerase chain reaction. Arch Dis Child 1996;74:462–3. 
Sheeler RD, Houston MS, Radke S, Dale JC, Adamson SC. Accuracy of rapid strep testing in 
patients who have had recent streptococcal pharyngitis. J Am Board Fam Pract 2002;15:261–
5.  
Shephard A, Smith G, Aspley S, Schachtel BP. Randomised, double-blind, placebo-
controlled studies on flurbiprofen 8.75 mg lozenges in patients with/without group A or C 
streptococcal throat infection, with an assessment of clinicians' prediction of 'strep throat'. Int 
J Clin Pract 2015;69:59–71. 
Shulman ST. Acute streptococcal pharyngitis in pediatric medicine: current issues in 
diagnosis and management. Paediatr Drugs 2003;5(Suppl 1):13–23.  
Shulman ST. Pediatric autoimmune neuropsychiatric disorders associated with streptococci 
(PANDAS): update. Curr Opin Pediatr 2009;21:127–30.  
Shulman ST, Tanz RR. Group A streptococcal pharyngitis and immune-mediated 
complications: from diagnosis to management. Expert Rev Anti Infect Ther 2010;8:137–50. 
Shulman ST, Bisno AL, Clegg HW, Gerber MA, Kaplan EL, Lee G, et al. Clinical practice 
guideline for the diagnosis and management of group A streptococcal pharyngitis: 2012 
update by the Infectious Diseases Society of America. Clin Infect Dis 2012;55:1279–82. 
UNIVERSITAT ROVIRA I VIRGILI 
ROLE OF POINT-OF-CARE TESTS IN ADULTS WITH ACUTE HARYNGITIS IN PRIMARY CARE. 
Olga Calviño Domínguez 
Dipòsit Legal: T 1415-2015
114 | P a g e  
 
Shy BD, Strayer RJ. Nonsteroidal anti-inflammatory drugs are an effective alternative to 
corticosteroids to treat pain in pharyngitis. Ann Emerg Med 2014;64:686. 
Siegel AC, Johnson EF, Stollerman GH. Controlled studies of streptococcal pharyngitis in a 
paediatric population. N Engl J Med 1961;265:559–71. 
Snellman LW, Stang HJ, Stang JM, Johnson DR, Kaplan EL. Duration of positive throat 
cultures for group A streptococci after initiation of antibiotic therapy. Pediatrics 
1993;91:1166–70. 
Snow V, Mottur-Pilson C, Cooper RJ, Hoffman JR. Principles of appropriate antibiotic use 
for acute pharyngitis in adults. Ann Intern Med 2001;134:506–8. 
Sociedad Española de Enfermedades Infecciosas y Microbiología Clínica. Procedimientos en 
Microbiología Clínica. Recogida, transporte y conservación de las muestras, 1993. Available 
at: http://www.seimc.org/documentos/protocolos/microbiologia/cap1.htm 
Spink W, Rantz L, Boisvert P, Coggshall H. Sulfadiazine and penicillin for haemolytic 
streptococcus infections of the upper respiratory tract. Arch Intern Med 1946;77:260–94. 
Spinks A, Glasziou PP, Del Mar CB. Antibiotics for sore throat. Cochrane Database Syst Rev 
2013;(11):CD000023. 
Starreveld JS, Zwart S, Boukes FS, Wiersma T, Goudswaard AN. Samenvatting van de 
standaard 'Acute keelpijn' (tweede herziening) van het Nederlands Huisartsen Genootschap. 
Ned Tijdschr Geneeskd 2008;152:431–5. 
Steer AC, Danchin MH, Carapetis JR. Group A streptococcal infections in children. J 
Paediatr Child Health 2007;43:203–3.  
Steinhoff MC, Walker CF, Rimoin AW, Hamza HS. A clinical decision rule for management 
of streptococcal pharyngitis in low-resource settings. Acta Paediatr 2005;94:1038–42. 
Steinman MA, Gonzales R, Linder JA, Landefeld CS. Changing use of antibiotics in 
community-based outpatient practice, 1991-1999. Ann Intern Med 2003;138:525–33. 
Stewart EH, Davis B, Clemans-Taylor BE, Littenberg B, Estrada CA, Centor RM. Rapid 
antigen group A streptococcus test to diagnose pharyngitis: a systematic review and meta-
analysis. PLoS One 2014;9:e111727. 
Stollerman GH. Rheumatic fever. Lancet 1997;349:935–42. 
UNIVERSITAT ROVIRA I VIRGILI 
ROLE OF POINT-OF-CARE TESTS IN ADULTS WITH ACUTE HARYNGITIS IN PRIMARY CARE. 
Olga Calviño Domínguez 
Dipòsit Legal: T 1415-2015
115 | P a g e  
 
Stromberg A, Schwan A, Cars O. Throat carrier rates of β-hemolytic streptococci among 
healthy adults and children. Scand J Infect Dis 1988;20:411–7.  
Sumaya CV, Ench Y. Epstein-Barr virus infectious mononucleosis in children. I. Clinical and 
general laboratory findings. Pediatrics 1985;75:1003–10. 
Talmon Y, Gilbey P, Fridman N, Wishniak A, Roguin N. Acute myopericarditis complicating 
acute tonsillitis: beware the young male patient with tonsillitis complaining of chest pain. 
Ann Otol Rhinol Laryngol 2008;117:295–7.  
Tanz RR, Shulman ST. Chronic pharyngeal carriage of group A streptococci. Pediatr Infect 
Dis J 2007;26:175–6.  
Tanz RR, Gerber MA, Kabat W, Rippe J, Seshadri R, Shulman ST. Performance of a rapid 
antigen-detection test and throat culture in community pediatric offices: implications for 
management of pharyngitis. Pediatrics 2009;123:437–44. 
Therriault BL, Daniels LM, Carter YL, Raasch RH. Severe sepsis caused by 
Arcanobacterium haemolyticum: a case report and review of the literature. Ann Pharmacother 
2008;42:1697–702. 
Thom DH, Grayston JT, Campbell LA, Kuo CC, Diwan VK, Wang SP. Respiratory infection 
with Chlamydia pneumoniae in middle-aged and older adult outpatients. Eur J Clin Microbiol 
Infect Dis 1994;13:785–92. 
Tsai HP, Kuo PH, Liu CC, Wang JR. Respiratory viral infections among pediatric inpatients 
and outpatients in Taiwan from 1997 to 1999. J Clin Microbiol 2001;39:111–8. 
Turner JC, Hayden GF, Kiselica D, Lohr J, Fishburne CF, Murren D. Association of group C 
β-hemolytic streptococci with endemic pharyngitis among college students. JAMA 
1990;264:2644–7.  
Turner JC, Fox A, Fox K, Garrison CZ, Herron B, Brunson C, et al. Role of group C β-
hemolytic streptococci in pharyngitis: epidemiologic study of clinical features associated with 
isolation of group C streptococci. J Clin Microbiol 1993;31:808–11.  
Turner JC, Hayden FG, Lobo MC, Ramirez CE, Murren D. Epidemiologic evidence for 
Lancefield group C β-hemolytic streptococci as a cause of exudative pharyngitis in college 
students. J Clin Microbiol 1997;35:1–4.  
UNIVERSITAT ROVIRA I VIRGILI 
ROLE OF POINT-OF-CARE TESTS IN ADULTS WITH ACUTE HARYNGITIS IN PRIMARY CARE. 
Olga Calviño Domínguez 
Dipòsit Legal: T 1415-2015
116 | P a g e  
 
Uhl JR, Adamson SC, Vetter EA, Schleck CD, Harmsen WS, Iverson LK, et al. Comparison 
of LightCycler PCR, rapid antigen immunoassay, and culture for detection of group A 
streptococci from throat swabs. J Clin Microbiol 2003;41:242–9. 
Upton A, Lowe C, Stewart J, Taylor S, Lennon D. In vitro comparison of four rapid antigen 
tests for group A streptococcus detection. N Z Med J 2014;127:77–83. 
Valkenburg HA, Haverkorn MJ, Goslings WR, Lorrier JC, De Moor CE, Maxted WR. 
Streptococcal pharyngitis in the general population. II The attack rate of rheumatic fever and 
acute glomerulonephritis in patients not treated with penicillin. J Infect Dis 1971;124:348–58. 
van Brusselen D, Vlieghe E, Schelstraete P, De Meulder F, Vandeputte C, Garmyn K, et al. 
Streptococcal pharyngitis in children: to treat or not to treat? Eur J Pediatr 2014;173:1275–
83. 
van der Meer V, Neven AK, Van Den Broek PJ, Assendelft WJ. Diagnostic value of C 
reactive protein in infections of the lower respiratory tract: systematic review. BMJ 
2005;331:26–31.  
van der Veen EL, Sanders EAM, Videler WJM, van Staaij BK, van Benthem PPG, Schilder 
AGM. Optimal site for throat culture: tonsillar surface versus posterior pharyngeal wall. Eur 
Arch Otorhinolaryngol 2006;263:750–3.  
van Driel ML, De Sutter AI, Keber N, Habraken H, Christiaens T. Different antibiotic 
treatments for group A streptococcal pharyngitis. Cochrane Database Syst Rev 
2013;(4):CD004406. 
van Limbergen J, Kalima P, Taheri S, Beattie TF. Streptococcus A in paediatric accident and 
emergency: are rapid streptococcal tests and clinical examination of any help? Emerg Med J 
2006;23:32–4.  
Volter C, Helms J, Weissbrich B, Rieckmann P, Abele-Horn M. Frequent detection of 
Mycoplasma pneumoniae in Bell’s palsy. Eur Arch Otorhinolaryngol 2004;261:400–4.  
Wächtler H, Chenot JF; German Society of General Practice and Family Medicine. Die 
Halsschmerz-Leitlinie der Deutschen Gesellschaft für Allgemeinmedizin und 
Familienmedizin. HNO 2011;59:480–4. 
UNIVERSITAT ROVIRA I VIRGILI 
ROLE OF POINT-OF-CARE TESTS IN ADULTS WITH ACUTE HARYNGITIS IN PRIMARY CARE. 
Olga Calviño Domínguez 
Dipòsit Legal: T 1415-2015
117 | P a g e  
 
Wannamaker L, Rammelkamp C Jr, Denny F, Brink WR, Houser HB, Hahn EO, et al. 
Prophylaxis of acute rheumatic fever by treatment of the preceding streptococcal infection 
with various amounts of depot penicillin. Am J Med 1951;10:673–95. 
Wannamaker LW. Perplexity and precision in the diagnosis of streptococcal pharyngitis. Am 
J Dis Child 1972;124:352–8.  
Watson N, Nimmo WS, Christian J, Charlesworth A, Speight J, Miller K. Relief of sore 
throat with the anti-inflammatory throat lozenge flurbiprofen 8.75 mg: a randomised, double-
blind, placebo-controlled study of efficacy and safety. Int J Clin Pract 2000;54:490–6.  
Weinstein L, Le Frock J. Does antimicrobial therapy of streptococcal pharyngitis or 
pyoderma alter the risk of glomerulonephritis? J Infect Dis 1971;124:229–31. 
Womack J, Jiménez M. Common questions about infectious mononucleosis. Am Fam 
Physician 2015;91:372–6. 
Wong MC, Chung CH. Group A streptococcal infection in patients presenting with a sore 
throat at an accident and emergency department: prospective observational study. Hong Kong 
Med J 2002;8:92–8.  
Woodhead M, Blasi F, Ewig S, Garau J, Huchon G, Ieven M, et al; Joint Taskforce of the 
European Respiratory Society and European Society for Clinical Microbiology and Infectious 
Diseases. Guidelines for the management of adult lower respiratory tract infections--full 
version. Clin Microbiol Infect 2011 Nov;17 Suppl 6:E1–59. 
Woods WA, Carter CT, Stack M, Connors AF Jr, Schlager TA. Group A streptococcal 
pharyngitis in adults 30 to 65 years of age. South Med J 1999;92:491–2. 
Worrall G, Hutchinson J, Sherman G, Griffiths J. Diagnosing streptococcal sore throat in 
adults: randomized controlled trial of in-office aids. Can Fam Physician 2007;53:666–71. 
Young L, Deighton CM, Chuck AJ, Galloway A. Reactive arthritis and group G streptococcal 
pharyngitis. Ann Rheum Dis 1992;51:1268.  
Zwart S, Ruijs GJ, Sachs AP, van Leeuwen WJ, Gubbels JW, de Melker RA. Beta-
haemolytic streptococci isolated from acute sore-throat patients: cause or coincidence? A 
case–control study in general practice. Scand J Infect Dis 2000;32:377–84.  
UNIVERSITAT ROVIRA I VIRGILI 
ROLE OF POINT-OF-CARE TESTS IN ADULTS WITH ACUTE HARYNGITIS IN PRIMARY CARE. 
Olga Calviño Domínguez 
Dipòsit Legal: T 1415-2015
118 | P a g e  
 
Zwart S, Sachs AP, Ruijs GJ, Gubbels JW, Hoes AW, de Melker RA. Penicillin for acute 
sore throat: randomised double blind trial of seven days versus three days treatment or 
placebo in adults. BMJ 2000;320:150–4. 
Zwart S, Rovers MM, de Melker RA, Hoes AW. Penicillin for acute sore throat in children: 
randomised, double blind trial. BMJ 2003;327:1324. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
UNIVERSITAT ROVIRA I VIRGILI 
ROLE OF POINT-OF-CARE TESTS IN ADULTS WITH ACUTE HARYNGITIS IN PRIMARY CARE. 
Olga Calviño Domínguez 
Dipòsit Legal: T 1415-2015
119 | P a g e  
 
 
 
 
 
 
 
 
 
 
 
 
APPENDICES 
 
 
 
 
 
 
 
 
UNIVERSITAT ROVIRA I VIRGILI 
ROLE OF POINT-OF-CARE TESTS IN ADULTS WITH ACUTE HARYNGITIS IN PRIMARY CARE. 
Olga Calviño Domínguez 
Dipòsit Legal: T 1415-2015
120 | P a g e  
 
APPENDIX 1. OSOM® Strep A, Genzyme 
 
Parts of the device: 
 
 
Instruction manual delivered to the GPs participating in the study: 
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How to interpret the results of the dipstick: 
 
On the left hand a positive dipstick, with two lines, corresponds to GABHS pharyngitis 
whereas the dipstick on the right, with only one line, depicts a negative result. 
 
 
 
 
 
 
 
 
 
 
 
 
 
UNIVERSITAT ROVIRA I VIRGILI 
ROLE OF POINT-OF-CARE TESTS IN ADULTS WITH ACUTE HARYNGITIS IN PRIMARY CARE. 
Olga Calviño Domínguez 
Dipòsit Legal: T 1415-2015
122 | P a g e  
 
APPENDIX 2. Analyz-Strep A Rapid® test 
 
Instruction manual delivered to the GPs participating in the study: 
 
 
How to interpret the results of the dipstick: 
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APPENDIX 3. Updated recommendations on management of acute pharyngitis 
 
Based on the review paper published in the Butlletí de la Societat Catalana de Medicina 
Familiari Comunitària 
 
Calviño O, Llor C, Hernández S, Cots JM. Actualización en las recomendaciones en el 
manejo diagnóstico y terapéutico de la faringitis aguda. Butlletí 2015;33:2. Available at: 
http://pub.bsalut.net/butlleti/vol33/iss1/2 
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RESUMEN 
En el artículo se realiza una revisión 
actualizada del manejo de la faringitis 
aguda en atención primaria. Varios 
estudios se han publicado en los últimos 
tres años sobre cuál sería el mejor manejo 
de esta patología, tanto en lo que se 
refiere a su diagnóstico  como por otras 
estrategias que deberíamos que poner en 
marcha des de nuestras consultas. En 
cuanto al tratamiento, no hay novedades 
ya que la penicilina sigue siendo el mejor 
tratamiento para esta infección. No 
obstante, sería necesario impulsar un 
abordaje más racional, lo que implicaría 
identificar aquellos pacientes que se 
pueden beneficiar del tratamiento 
antibiótico y evitar la sobreprescripción 
que se hace hoy día.  Además, estudios 
realizados en el Reino  Unido ponen de 
manifiesto que las complicaciones 
supurativas para dejar de tratar episodios 
bacterianos son muy raros en la actualidad.   
 
MANEJO  
DIAGNÓSTICO Y 
TERAPÉUTICO DE 
LA FARINGITIS 
AGUDA 
 
Es fundamental en atención primaria  
identificar las faringitis causadas por 
estreptococo del grupo A (EGA), ya que los 
pacientes que la presentan  se pueden 
beneficiar del tratamiento antimicrobiano. 
Este ha demostrado ser eficaz en la 
reducción, aunque  de manera muy 
marginal, de la duración de los síntomas, 
concretamente en 16 horas1. No obstante, 
esta diferencia es mayor en adolescentes y 
adultos jóvenes, ya que el tratamiento 
antimicrobiano puede reducir  los síntomas 
de estos pacientes en aproximadamente 
dos días. En cambio, no parece que los 
niños se beneficien tanto de la terapia 
antibiótica2,3. Además, el tratamiento  
antibiótico en la faringitis causada por EGA 
ha demostrado que reduce el número de 
complicaciones y también la incidencia de 
complicaciones no supurativas, como la 
fiebre reumática. Sin embargo, es 
necesario saber que el número de 
complicaciones por una faringitis no 
tratada es actualmente muy bajo en 
Europa4. 
En los últimos años se están publicando 
artículos sobre los posibles beneficios del 
tratamiento  antibiótico en otras causas de 
faringitis aguda5. Hay discusión sobre la 
necesidad de tratar la infección causada 
por otros estreptococos β-hemolíticos, 
principalmente la causada por los grupos C 
y G. El tratamiento antibiótico de la 
faringitis estreptocócica por estreptococo 
del grupo C podría estar asociado a una 
duración ligeramente más corta de los 
síntomas, aunque esta diferencia es muy 
marginal2. También se debe comprobar que 
el estreptococo β-hemolítico del grupo C 
puede causar glomerulonephritis e incluso 
provocar algunos casos de fiebre reumática 
aguda. Hay más dudas sobre el  beneficio 
del tratamiento antibiótico en las faringitis 
causadas por estreptococo del grupo G6. 
Otra causa que ha merecido mucha 
atención en los últimos años es la infección 
ocasionada por Fusobacterium necro-
phorum. Asimismo, no hay certeza de que 
el tratamiento antibiótico pueda reducir la 
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duración de los síntomas de la faringitis 
causada por este anaerobio5. 
Con la evidencia disponible actualmente, el 
médico de atención primaria debe 
identificar la infección por EGA ya que 
estos casos deben ser tratados con 
antibióticos.  El diagnóstico es general-
mente clínico en nuestro país. Los hallazgos 
clínicos que a menudo acompañan a la 
faringitis aguda causada por EGA son dolor 
de garganta, muy frecuentemente de 
aparición  abrupta, fiebre, dolor de cabeza, 
náuseas, dolor abdominal, vómitos, 
inflamación y/o presencia de exudado 
faringoamigdalar,  adenopatías latero-
cervicales dolorosas y ausencia de tos. No 
obstante, ninguno de estos factores es 
específico de la faringitis causada por EGA, 
ya que los criterios clínicos presentan poca 
validez a la hora de distinguir la causa 
estreptocócica de otras causas.  Varios 
estudios han evaluado escalas de 
predicción clínica que aumentan la 
posibilidad de infección causada por EGA. 
La más conocida es la de Centor, que utiliza 
cuatro criterios: fiebre, exudado 
faringoamigdalar, adenopatías latero-
cervicales dolorosas y ausencia de fiebre, 
en que se suma un punto por cada uno de 
estos criterios, oscilando  la puntuación 
global de 0 a 47. Otra clasificación es la de 
McIsaac, en que se añade la edad a la 
escala anterior (añadiendo otro punto si la 
edad es de menos de 15 años)8. 
Recientemente, investigadores británicos 
han ideado otra escala, el denominado  
FeverPAIN (fiebre en las últimas 24 horas, 
purulencia, consulta al médico antes de los 
3 primeros días de los síntomas 
(attendance), inflamación de las amígdalas 
y no tos o coriza)9. No obstante, esta escala 
se debe validar antes de poder utilizarse, y 
por tanto, se recomienda continuar 
utilizando la escala de Centor. 
La evidencia es muy clara en el sentido de 
que los pacientes con ningún o sólo uno de 
estos criterios tienen un riesgo muy bajo de 
infección por la EBA y, por tanto, no 
requieren de ningún abordaje diagnóstico o 
terapéutico7,10. Las guías de práctica clínica 
más influyentes como son la de la 
Infectious Diseases Society of America, la 
de la American College of Physicians o la 
del National Institute for Health and Clinical 
Excellence o NICE británico así lo 
recomiendan11-13. Algunos autores 
recomiendan la prescripción diferida de 
antibióticos para los pacientes con un 
riesgo intermedio, como por ejemplo, 
aquellos con dos criterios  (con un 10% de 
probabilidades de infección por EGA)9,14. 
Además, el uso de esta estrategia se asocia 
con una menor probabilidad de 
complicaciones  supurativas, comparable a 
lo que se obtiene cuando se prescribe 
tratamiento antibiótico inmediato15. 
La mayoría de los expertos son de la 
opinión de que no se pueden utilizar estas 
escalas de puntuación clínica sin una 
evaluación adicional para el diagnóstico de 
faringitis por EGA porque los médicos 
estamos acostumbrados  a sobreestimar la 
probabilidad de infección por esta causa  
causa11,12. Esto se apoya en dos estudios de 
buena calidad donde se mostraba que los 
pacientes con cuatro criterios presentaban 
entre un 39 y un 57% de probabilidad de 
presentar un cultivo faríngeo positivo por 
EGA7,16. Los porcentajes más altos se 
encuentran en estudios realizados en niños 
de 5 a 14 años y los más bajos, en aquellos 
de más de 15 años. Por tanto, el uso de 
estas escalas no es suficiente para saber 
con exactitud si un paciente tiene una 
faringitis causada por EGA o no. Un estudio 
reciente muestra que el uso sólo de 
criterios clínicos no se acompaña de unas 
razones de verosimilitud óptimas, ya que 
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en cualquier caso no son ni superiores a 5 
ni a 0,217. De hecho, la sensibilidad del 
juicio clínico varia entre el 49 y el 74% y la 
especificidad entre el 58 y el 76%18. Incluso, 
los médicos más experimentados son 
capaces de diagnosticar la faringitis EGA en 
no más del 75% de las ocasiones, 
basándose únicamente en criterios 
clínicos19. Además, los médicos de atención 
primaria evaluamos  los diferentes criterios 
de Centor de manera distinta. Así, en 
España, los médicos son 28 más proclives a 
indicar tratamiento antibiótico con la 
presencia de exudado faringoamigdalar en 
una faringitis aguda que cuando este 
criterio no está presente en un paciente20. 
Es importante señalar que hasta un 30% de 
las causas virales cursan con exudado 
amigdalar y en un 65% de los casos de 
etiología bacteriana, el exudado no hi está 
presente.  
El cultivo faríngeo es la prueba de oro para 
conocer la etiología de la infección. Su 
principal inconveniente es el tiempo que se 
necesita para obtener resultados.  En la 
década de los ochenta se empezaron a 
desarrollar pruebas de detección 
antigénica rápida de EGA, también 
denominada Strep A, en muestras faríngeas 
tomadas con escobillón. Estas técnicas 
tienen la ventaja de la disponibilidad del 
resultado en el momento de la consulta. 
Estas pruebas se basan en la extracción del 
ácido nitroso del antígeno de carbohidratos 
del EGA a partir de los microorganismos 
obtenidos de la garganta. Es de aplicación 
sencilla en la consulta médica,  habiéndose 
de recoger la muestra con la ayuda de un 
depresor, inmovilizando la lengua, 
haciéndose la toma de la área amigdalar y 
de la pared posterior de faringe, así como 
de cualquier zona inflamada o ulcerada. Es 
imprescindible evitar que la torunda no 
toque úvula, mucosa bucal, labio o lengua, 
tanto antes como después de la21 (Fig. 1). 
Los hisopos se depositan en cubetas o 
cubiletes y se añade un reactivo que 
contiene anticuerpos antiestreptocócicos. 
Las pruebas de detección antigénica rápida 
utilizados para el diagnóstico etiológico de 
la faringitis aguda tienen el inconveniente  
de que sólo detecta la presencia de la EGA 
pero no descarta otras etiologías, como 
aquellos producidos por estreptococos β-
hemolíticos de los grupos C y G, las 
manifestaciones clínicas de las que pueden 
ser similares a la producida por la EGA. 
Estas pruebas ofrecen la ventaja de 
diagnosticar la faringitis estreptocócica en 
unos pocos minutos, con una especificidad 
asociada mayor del 95% cuando se utilizan 
en pacientes con dos o más  criterios de 
Centor19,22. Dado que el número de falsos 
positivos es muy bajo, estas pruebas 
rápidas permiten tomar decisiones 
terapéuticas bastante fiables. No obstante, 
su sensibilidad oscila entre el  60% y el 
96%, utilizando el cultivo faríngeo como 
gold standard19,22,23. 
La validez del Strep A depende de la técnica 
de recogida de la muestra (pudiendo haber 
resultados falsos negativos cuando se 
obtiene poco material), área donde se 
recoge (la que ofrece mejor rendimiento es 
cuando se recoge en amígdalas y/o pared 
posterior de la faringe), procedimiento y 
condiciones del cultivo, probabilidad de 
infección estreptocócica (algunos autores 
han comprobado un sesgo de espectro, de 
forma que la sensibilidad del Strep A 
aumenta cuanto mayor es el número de 
criterios de Centor que presenta un 
paciente24, presencia de otros gérmenes en 
la faringe (pudiendo presentarse resultados 
falsos positivos si la garganta de un 
paciente presenta un crecimiento 
importante de Staphylococcus aureus), uso 
de pruebas más allá de la fecha de 
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caducidad y marca comercial del Strep A25. 
Otro aspecto que hay que considerar es 
que la positividad del Strep A no distingue 
infección aguda de estado de portador 
pero tampoco no lo hace el cultivo. Los 
porcentajes de portadores asintomáticos 
pueden llegar a ser del 30% y su 
prevalencia es más alta en los niños de 5 a 
14 años pero en adultos no llega al 5%1.  
Se ha observado que los médicos que 
utilizan pruebas de detección antigénica 
rápida prescriben menos antibióticos en las 
faringitis que aquellos que no hacen26,27. A 
pesar del elevado valor predictivo negativo 
de la prueba, los médicos españoles 
prescriben antibióticos en poco más del 
30% de los casos con Strep A negativo, tal 
como se observó en un ensayo clínico 
realizado recientemente27. Probablemente 
es debido a que estamos acostumbrados  a 
recetar sistemáticamente antibióticos en 
pacientes con al menos dos criterios de 
Centor. Este alto porcentaje de  
prescripción de antibiótica también se ha 
observado en otros estudios y en otros 
lugares, Así, por ejemplo, en un estudio 
retrospectivo de 6 años realizado en 
Suecia, se prescribieron también 
antibióticos  en aproximadamente el 40% 
de los casos con resultados negativos del 
Strep A28. 
Aunque las infecciones por EGA pueden 
presentarse también en niños de menos de 
4 años, la prevalencia de la infección por 
EGA en este grupo etario es francamente 
muy baja29. Es importante destacar que las 
complicaciones no supurativas, como la 
fiebre reumática, son muy raras en este 
grupo de edad y el único beneficio del 
tratamiento es el de reducir la transmisión 
de persona a persona12. Por eso, las 
sociedades científicas no recomiendan 
realizar un Strep A en este grupo de edad, 
excepto en le caso que se presenten 
factores de riesgo como contactos en casa 
con una historia de fiebre reumática11,12. 
(Tabla 1). 
 
 
 
UNIVERSITAT ROVIRA I VIRGILI 
ROLE OF POINT-OF-CARE TESTS IN ADULTS WITH ACUTE HARYNGITIS IN PRIMARY CARE. 
Olga Calviño Domínguez 
Dipòsit Legal: T 1415-2015
 http://pub.bsalut.net/butlleti/vol33/iss1/2  6 
 
BUTLLETÍ ARTÍCULO DE REVISIÓN 
 
 
 
 
UNIVERSITAT ROVIRA I VIRGILI 
ROLE OF POINT-OF-CARE TESTS IN ADULTS WITH ACUTE HARYNGITIS IN PRIMARY CARE. 
Olga Calviño Domínguez 
Dipòsit Legal: T 1415-2015
 http://pub.bsalut.net/butlleti/vol33/iss1/2  7 
 
BUTLLETÍ ARTÍCULO DE REVISIÓN 
 
RECOMENDACIONES  
 
Matthys et al señalaron que el manejo de 
la faringitis aguda suponía uno de los 
puntos más importantes de desencuentro 
en las guías internacionales, princi-
palmente en cuanto a la utilización de 
técnicas de detección  antigénica rápida30. 
Así, por ejemplo, un médico que trabaja en 
Reino Unido o en Holanda suele guiar su 
decisión  , terapéutica sólo en base a 
criterios clínicos mientras que un médicos 
en Dinamarca o Francia lo hace con una 
combinación de criterios clínicos y pruebas 
de detección antigénica rápida a la hora de 
prescribir antibióticos en la faringitis 
aguda. La recomendación más racional es 
que estas pruebas se utilicen sólo en casos 
de probable infección estreptocócica. 
Todos los expertos y guías de práctica 
clínica están de acuerdo en que no es 
necesario testar y por tanto, tampoco  no 
tratar con antibióticos aquellas faringitis 
sin ningún o un solo criterio de Centor. La 
presencia de dos criterios es 
indeterminada y en la actualidad, las 
directrices disponibles sugieren realizar el 
test rápido del Strep A, aunque la guía  
NICE considera que no se debe  testar ni 
tampoco no tratar con antibióticos estas 
faringitis13, aunque si que recomiendan en 
este grupo realizar una prescripción 
diferida de antibióticos31. En un estudio 
publicado recientemente, Little et al vieron 
que los pacientes asignados a la  
prescripción diferida de antibióticos 
consumieron menos de la mitad de 
antibióticos que aquellos que fueron 
tratados  de forma inmediata y re 
frecuentaron un 40% menos que aquellos 
que fueron tratados inmediatamente con 
antibióticos15. La mejor recomendación en 
los pacientes con dos criterios de Centor es 
hacer el Strep A. En Reino Unido, el NICE 
aboga porque los clínicos consideren el 
tratamiento inmediato con antibióticos 
entre los pacientes que presentan tres o 
más criterios de Centor13. No obstante, en 
estos casos habría que recomendar el uso 
del Strep A. Las recomendaciones de la 
Sociedad Española de Medicina de Familia 
en su última revisión aconseja  en 
pacientes con dos o más criterios realizar 
una prueba de detección antigénica 
rápida32, de la misma forma que lo 
aconseja la Sociedad Europea de 
Enfermedades Infecciosas y  Microbiología 
Clínica33. Además, se ha visto que al 
estrategia que ha demostrado presentar un 
cociente coste-efectividad más atractivo es 
el de realizar pruebas de detección 
antigénica rápida a los pacientes con 
mayor probabilidad de infección por EGA y 
tratar los casos positivos34. 
En cambio, no hay que testar cuando se 
piensa que la infección es viral ni en las 
faringitis recurrentes, ya que en estos 
casos, la validez del test rápido es menor35. 
Hay dos reglas de oro que los médicos de 
familia deben conocer:  
• Si decidimos tratar con antibióticos una 
faringitis aguda, entonces sería necesario 
que hiciéramos una prueba de detección 
antigénica rápida para EGA. Sólo así nos 
daremos cuenta de que en la mayoría de 
los casos su resultado es negativo.   
• Si el resultado del test es positivo es 
necesario que prescribamos un antibiótico; 
si el resultado es negativo, no. Aunque si el 
clínico quiere dar antibióticos en estos 
casos (porqué el paciente se encuentra 
mal, considera que el paciente demanda 
este tratamiento, porque no se cree el 
resultado de la prueba, etc.), la mejor 
recomendación que se puede hacer es 
UNIVERSITAT ROVIRA I VIRGILI 
ROLE OF POINT-OF-CARE TESTS IN ADULTS WITH ACUTE HARYNGITIS IN PRIMARY CARE. 
Olga Calviño Domínguez 
Dipòsit Legal: T 1415-2015
 http://pub.bsalut.net/butlleti/vol33/iss1/2  8 
 
BUTLLETÍ ARTÍCULO DE REVISIÓN 
utilizar la prescripción diferida de 
antibióticos (Fig. 2). 
El tratamiento antibiótico recomendado 
debe ser la penicilina V o fenoxi-
metilpenicilina, ya que la EGA ha sido y 
sigue siendo sensible a este antibiótico en 
todo el mundo36. En el caso de alergia a los 
β-lactámicos hay que considerar la 
prescripción de un macrólido. Aunque las 
resistencias de la EGA a los macrólidos se 
han reducido mucho en los últimos años en 
España, hay que seguir considerando un 
macrólido de 16 átomos, ya que los 
porcentajes de resistencia siguen siendo 
inferiores para estos últimos37 (Tabla 2). 
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